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10/049269 

^iL,V JglSRie'dPCWTO 1 ] FEB 2002 

FrnGgR-fiT^KDSimGI CALmsmUN^^ 

FIELD AND BACKGROUND OF THE INVENTIQN 

Hie present invention relates to surgical instrumOTts, and more 
particularly, to finger-guided surgical instruments, for performing extra , 
as well as intrabody surreal tasks, such as, but not limited to, cutting, 
grasping, suturing, sample collection by ciqpillaiy forces ot aspiraticm, 
placonent of anchors and the lik^ especially in bo<fy locations of limited 
minimal-invasive accessibility. The jwesent inventicm fijrfher relates to 
surgical procedures in which one or more finger-guided surgical 
instrument of the preset invention are used to cut, grasp, ^ture, collect a 
sample, place andiors and the like, especially in body locations of limited 
minimal-invasive accessibility. 

For years, there has been a disceamible, clear tendency in surg^ 
and invasive diagnosis, especially, but not exclusively, in abdominal, 
joint, vaginal, in-utero and brain, surgaies or diagnoses, to develop 
procedures that would reduce the need for major access-providing 
incisions with their concomitant reqinrements of general anesthesia, 
extended hospitalization and increased infection hazard. One step in this 
direction was the introduction of endoscopy and laparoscopy, which, 
through provision of minimal incision in, e.g., the abdominal wall of joint 
covering skin, pranits the introduction into the abdominal cavity or joint 
of a miniature television cam»a including a light source, as well as of 
various surgical instruments. 

PCTAJS97/1 1494 teaches a number of surgical instruments ^ch 
can be mounted direc^y on a surgeon's fingertips in a way that the 
surgecm can insert his or her hand into the patient throu^ a minimal 
incision to perform surgical procedures, and also f o use his cmt her fingers 
to manipulate tissues, thus cabling the surgeon to perform the 
procedures with the benefits of minimally invasive surgery, but with 



much greater tactile sense, control, and ease of manipulation. However, 
these surgical instruments (i) are carried by a finger and operated by the 
thumb, thereby are not applicable for procedures in whidi a single finger 
is employed for tactile sensing an operated intrabocfy locati<m; (ii) include 
an operating head which peraianently extends far beyond the fingertip on 
whidii the surgical instrument is mounted, which limits the tactile seeing 
of the surgeon; and/or (iii) prevent tactile sensing by the instrument 
caning fingertq> altogether. 

Several surgical procedures are performed while the surgeon uses 
tactile informati(Hi collected by a single fingertip for tactile soising the 
intrabody site to be surgically operated prior to the actual surreal 
operatim. Several non-limiting examples of such procedures are 
desoibed in detail in the sections that follow. However, once flie 
surgeon has collected the tactile information, surgical instrumoits are to 
be blindfy operated intrabodily. Such instruments, in most part, engage 
both the hands of the surgeon. Evidently, blindly operating surgical 
instrummts intrabodily based on fing^ tip tactile information collected 
earlier may prove inconvenient, inaccurate and may increase the chance 
of inadv^entiy harming the pati^t. 

There is tiius a widely recognized need for, and it would be highly 
advantageous to have, finger-guided surreal instruments devoid of the 
limitaticHis associate with the prior art instruments and which enable a 
surgeon to use a single finger to botii collect tactile information from an 
intrafxxfy locaticm to be surgically operated and to surgically c^)erate tfcat 
intrabody location wth a finger-guided surgical instrument- 

SXJMMARYOFTHEDSrVENTlQN 

According to c«ie aspect of the present invention there is iMX>vided 
a finger-mounted device for guiding a surgical instrument, the device 
comprising a thimble-like el^nent being adapted to surround at least a 



portion of a surgeon's finger while at least partially exposing the ventral 
tactile pcHtions of the distal phalanx th^eo^ so as to oiable the surgeon 
to t^te sense a body location to be treated, the tlumble-like elonent 
being f(»med with at least <me l<Ma^foidina] guiding tunnel formed within 
a wall th«%oi^ the at least one lon^tudinal guiding tunnel being for 
guiding the surgical instrum^t th^ethrough, so as to liable the surgeon 
to opeistQ the bo<fy location. 

AcccHding to another aspect of flie present invention tbeie is 
proA^ded a fing^-guided sinigical instniment, conqmsing (a) a thimble- 
like el^ent being adi^ted to surround at least a porti(»i of a surgeon's 
finger while at least partially e?qK)sing the ventral tactile portions of the 
distal phalanx thereof so as to enable flie surgeon to tactile sense a body 
location to be treated; (b) an ^ectable surgical tool being engaged within 
a housing being fonned within, or connected to, a wall of the thimble-like 
element; and (c) a m^hanism for ejecting the surgical tool firom the 
thimble-like eloiient, so as to enable the surgeon to operate the bo<fy 
location. 

According to furtiio^ features in preferred embodin^ts of the 
invaiti<»i described below, flie fingo^-mounted device f<H- guiding a 
surreal instnimait andAur the finger-guided surreal instrument of claim 
1, fimher comprising an adapts insertable between the thimble-like 
el^ent and tiie surg«>n's fingo*, so as to ad^t the guided surgical 
instrument to fing^ of differ^ size. 

Acc(»ding to still fuitfao: feature in Ac described preferred 
eanbodim^ts tiie medianism include a first portion engaged within flie 
housing and which is in contact with (he ejectable surgical tool and a 
second, ranote, portion extending out of the patients body and which is 
operable by a fi^ee hand of flie suigemi so as to eject the surgical tool 
fixMtn the thimble-like eUmesA. 



According to still fiirflier features in the described pre^[Ted 
embodiments the mechanism includes a ratchet- member disposed 
between the thimble^like element and the surg^m's finger so as to eject 
the surgical tool from the thimble-like element by twisting back and forth 
the surgeon's finger. 

According to still further features in the desoibed preferred 
onbodiments the mechanism further serves for withdrawing the ejectable 
siKgical tool back into the housing. 

According to still further features in the described preferred 
onbodiments the wall is a side wall of the thimble-like elonent 

Ac<x>rding to still finrtfaea: features in die described preferred 
embodiments the wall is a front wall of the tiiimble-like element* 

According to still further features in the described prefm^ed 
embodiments the thimble-like element is constructed so as to be mounted 
over a dorsal side of the distal phalanx of the surgeon's finger, thereby 
exposing the entire ventral tactile portions of the distal phalanx. 

Accc»:ding to still fiirOior features in the desaribed prefan:ed 
embodiments the thimble-like elraient is constructed so as to fulfy 
surround the distal phalanx and expose the tip of the ventral tactile 
portion of the distal phalanx. 

According to still fiirther features in the described pref^red 
CTibodiments the thimble-like element is constructed so as to be moimted 
over a ventral side of flie distal phalanx of the surgeon's finger and 
expose the tip of the ventral tactile portion of the distal phalanx. 

According to still further features in the described preferred 
embodiments the surgical tool is'ejec^ble in a direction general^ in 
extension of a longitudinal axis of the thimble like cIctiotL 

According to still fiirflia:^ features in fl^ desoibed preferred 
embodiments the surgical tool is ejectable in a circular path. 



According to still fiHther features in the desoibed {Hrefored 
embodiments tiie circular path on a plane which substantially parallels a 
plane traversing the surgeon's finger firom top to bottom. 

According to still fiirther features in the described preferred 
embodim^ts the circular path on a plane which substantially parallels a 
plane traversing the surge(m*s finger firom side to side. 

According to still fiirther features in the described preferred 
embodiments the circular path on a plane which is substantially 
perpendicular to the longitudinal axis of the surgeon's finger. 

According to still fiirtho: features in tiie descdbed preferred 
embodiments the surgical tool is selected fixHn the groiq> consisting of a 
sugical needle, a needle carrying a surgical anchor electable therefixon, a 
puncturing device, an injection needle, a capillary, a puncturing capillary, 
a miniaturized surgical grasper, miniaturized surgical scissors, a 
miniaturized blade and an aspiration capillary. 

According to still fiirther features in the described preferred 
embodiments the finger-mounted device for guiding a surgical instrument 
and/or the finger*guided surgical instrummt, fiutfa^ ccmq[>rising a 
reporting m^hanism for reporting at least CHie situation selectol from the 
group consisting of a fiill ejection of the surgical tool, a fiill withdrawal 
of the surgical tool, a degree of ejection of the surreal tool and a degree 
of withdrawal of the surreal tool. 

According to yet anotfaa: aspect of the jMresmt invention there is 
provided a finger-guided surgical instrument, comprismg (a) a thimble- 
like element being adapted to surround a portion of a surgeon*s finger 
while exposing the ventral tactile portions of the distal phalanx thereof, 
so as to liable the surgeon to tactile sense a tx>dy location to be treated; 
(b) an ejec^ble substantially semi-circular surgical needle being oigaged 
within a housing being formed within, or c<Hmected to, a wall of the 
tiiimble-like elern^t; the surgical needle being for holding and guiding a 
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suture; and (c) a mechanism for ejecting the surgical needle in a circular 
path through an ejection opening in the housing frcmi the thimble-like 
elao^nt and th^eafter withdrawing the surgical needle back into the 
thimble-like element through a withdrawal opening in the housing, so as 
5 to enable the surgeon to suture the body location.. 

According to fiir&er features in preferred embodim^ts of the 
invention described below» the finger-guided surgical instrum^t fiirtha 
1^!^ comprising a suture attached at one end thereof to the substantialiy semi- 

O circular suj^cal needle. 

'& 10 According to still fiirther features in the described preferred 

rir ■ 

III ^bodm^ts Ifae medianism includes a substantially soni-circular 

l'^ diaimel fom^ed in the housing and coimecting the ejection and 

wiflidrawal openings and vAich fiiUy engages the substantially semi- 
circular surgical needle before its ejection and following its withdrawal, 
15 so as to direct the substantially semi-circular surgical needle in the 
circular padi around a virtual axis, the mechanism fiirthor includes a 
ronoteiy treated rotating arm being in the hosing and rotatable about a 
hinge, the rotating arm is designed to eject the substantially semi-circular 
surgical needle throu^ the ejection opraing by pushing a rear portion of 
20 the substantially semi-circular surgical needle and the rotating arm is 
fiiril^ designed to withdraw the substantially semi-circular surgical 
needle througih the withdrawal opening by pulling a firont potion of the 
substantially semi-circular surgical needle. 

According to still fiirther features in the described prefered 
25 embodiments the virtual axis and the hinge are co-positioned. 

According to still furtho- features in the d^cribed preferred 
embodiments the virtual axis and the hinge are ofifs^ wh«eas the 
rotating arm is an extendible-retractable arm. 

According to still further futures in the described prefeaijed 
30 embodiments the substantially senu-circular surgical needle is formed 
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with a notch at the front portion, the notch is designed to accept a distal 
end of the rotating arm. 

According to still further features in the described preferred 
embodiments the substantially semi-circular surgical needle is f<»ined 
with a notch .at the rear portion, the notch is designed to accq)t a ^stal 
end of the rotating arm. 

According to still further features in the described preferred 
anbodiments the substantially semi-circular surgical needle is formed 
with a blunt rear end, the rear end is designed to be pushed by the 
rotating arm. 

According to still fiirffaer fesAires in the described preferred 
embodiments the wall is a side wall of the thimble-like eloo^t 

According to still further featores in the described prefmed 
embodiments the wall is a front wall of the thimble-like element 

According to still fiirtho: features in the described preferred 
embodiments the r^otely treated rotating arm includes a rotating wheel 
portion rotatable about the hinge and an arm pc»:tion coimected to, or 
integrally formed with, the rotating wheel pwtion, the mechanic further 
includes a remote rotation relay for relaying rotary motion from a remote 
rotatable actuator to the rotating wheel for effecting rotation of the 
rotating arm. 

According to still frird^ features in the described preferred 
embodim^ts the fingor-^ided surgical in^nm^t further ccanprising a 
flexible tube connecting between the housing and the remote rot^able 
actuator, the tube engaging the remote rotation relay. 

According to still further features in the described preferred 
embodiments the Mmble-like element is omstracted so as to be mounted 
ova: a dorsal side of die distal phalanx of the surgeon's finger, th»d>y 
exposing the entire ventral tactile portions of tl^ distal phalanx. 



According to still fiiither features in the described preferred 
embodiments the circular path on a plane which substantially parallels a 
plane traversing the surgeon's finger from top to bottom. 

Acc(»:ding to still further feature in tiie described preferred 
embodiments the circular path cm a plane \vhich substantially parallels a 
plane traversing the surgeon's finger fixMn side to side. 

According to still further features in the described preferred 
embodiments the circular path on a plane which is substantially 
porp^dicular to the l<»igitudinal axis of the surgeon's fingo:* 

According to still further features in the described preferred 
embodiments the fingor-guided surreal instrument furOia* ccmiprfeing a 
reporting mechanism for reporting at least one situatiim elected from file 
group consisting of a full ejecti<Mi of the substantially semi-circular 
surgical needle, a fiiU withdrawal of the substantially semi-circular 
surgical needle, a degree of Section of the substantially semi-circular 
surgical needle and a d^ee of withdrawal of the substantially s^ni- 
circular surgical needle* 

According to still anotfier aspect of the present invention flierc is 
provided a finger-guided surgical instrument, comprising (a) a thimble- 
like element being adapted to surround at least a portion of a surgeon's 
finger while at least partially exposing the ventral tactile pcnticms of the 
distal phalanx thoreo^ so as to enable the surgeon to tactile sense a body 
location to be treated; (b) an ejectable c£Q>illary bemg engaged within a 
housing being formed in a wall of the thimble-like element; and (c) a first 
mechanism for ejecting the ejectable capillary from the thimble-like 
element, so as to enable the surgeon to capillary sample the bod^ 
location. 

According to frirtfaer features in preferred embodiments of the 
invention described below, the finger-guided surgical instrument fiirth^ 
comprising (d) a translatabiy ejectable sleeve being engaged wiflun fl^ 
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housmg sunxHmding the ejectabic capiliaiy; and (e) a second medianism 
fcH" ejecting the translatably ejectable sleeve from the thimble-like 
element, so as to shield the body location from surrounding body fluids. 

According to still frirther features in the described preferred 
embodiments the finger-guided surreal instnimrat frirtfaar comprising 
(d) an ejectable puncturing device being engaged Avithin the housing, the 
first mechanism fiirther sctvcs for ejecting the ejectable pimcturing 
device from the thimble-like element, so as to enable the surgeon to 
wound the body location. 

According to still fiirth^ feature in the desoibed preferred 
embodiments the ejectable capillary has sharp edges so as to liable tiie 
surgeon to wound the body location. 

According to still further features in the described preferred 
embodiments the ejectable capillary is a translatably ejectable capillary, 
whereas the first mechanism in a remotely treated translatable ejection 
mechanism. 

According to stiU further features in the described preferred 
embodiments the ejectable capillary is a rotatabfy-translatabfy ejectable 
capillary^ whereas the first mechanism in a rotatable-ronotd^y treated 
translatable ejection mechanism. 

According to still fiirther features in the d^oib^ prefoxed 
embodiments the ejectable capillary is an ejectable aspiration c^illary, 
the finger-guided surgical instrument further comprising a remote 
aspirating device being in fluid communication with the ejectable 
aspiration capillary. 

According to still frirther ' features in the desoribed preferred 
^bodimoits the first mechanii^ further serves for withdrawing the 
ejectable c^illary back into the housing. 

According to still further features in the described preferred 
embodiments the wall is a back wall of the thimble-like element 



According to still forther features in the described preferred 
embodimeniB the tfaimble-like element is ccmstructed ^ as to be mounted 
over a ventral side of the distal phalanx of the surgeon's fingCT, thereby 
e^osing the tip of the v^tral tactile portion of the distal phalanx» 
underneath tiie nail. 

According to still forther features in the described prefixed 
embodim^ts the capillary is ejectable in a direction generally in 
extension of a longitudinal axis of the thimble like element 

According to still fiirfher features in the described preferred 
embodiments the finga-guided suigical instrumoit fiirther comprising a 
rqx»ting medianism for reporting at least one situati<» selected from tfa^ 
group consisting of a fiill ejection of thir c^illary, a fiill withdrawal of 
the capillary, a degree of ejection of the capillary and a degree of 
withdrawal of the capillary. 

Acceding to still fiirther features in the described prefixed 
embodiments the finger-guided surgical instrument fiirthar comprising an 
optical head engaged by the Humble like elemrat. 

According to still fiuther features in tiie described preferred 
embodiments the finger-guided surgical instrument fiirther comprising a 
reporting mechanism in the capillary for reporting to the surgeon of at 
least one situatiiA select^ fi-om the group coi^i^ing of a |»<esence of 
fluid in the capillary and a level of fhnd in tiie capillary* 

AcccHrding to an additional aspect of tiie present invention 1h»e is 
provided a finger-guided surgical instrument, comprismg (a) a thimble- 
like element being adapted to surround at least a portion of a surgeon's 
finger while at least partially expCKsing the ventral tartile portions of the 
distal phalmix thereof so as to enable the surgeon to tactile seosc a body 
location to be treated; (b) at least one ejectable anchor guiding element 
being engaged within at least one housing being formed witiiin^ or 
connected to, at least one wall of the thimble-like element; (c) at least one 



Ill- 
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first mechanism for ejecting tiie at least one anchor guiding element fircHn 
the thimble-like elem^t, so as to penetrate (he body location; (d) at least 
one ejectable anchor being engaged within the at least one ejectable 
anchor giuding element; and (e) at least one second mechanism for 
ejecting the at least one ejectable anch<H: firom within the at least one 
ejectable anchor guiding element, so as to oiable the surgeon to anchor 
flie at least <me ejectable anchor in tiie body location- 
According to further features in preferred embodiments of the 
invention d^cribed below, the finger-guided surgical instnunent of claim 



^ll 10 52, further comprising at least one cord attached to the at least one 

ill- 

§1 anchor. 



Accor<Hng to still fur&er feature in the described preferred 
embodiments the finger-guided surgical instrument further comprising at 
least one cord attached to the at least one anchor. 



CI 15 Accor<fing to still fiutha* features in the described pref^red 

rii • 

embodim^ts the at least one cord is attached to the at least one anchor at 
a position so as to effect rotation and therefore efBcient anchorage of the 
anclK>r when anclK>red in the bo<fy location by pulling on fte cord. 

According to still further features in the described preferred 

20 embodimoits the at least one first mechanism includes at least one 
rmiotely treated rotating arm being in the hosing and rotatable about a 
hinge, the at least cme remote^ treated renting arm is desired to eject 
the at least one ejec^le anchcnr guiding element through at least one 
ejection opening in flie at least one housing by pushing a rear potion of 

25 the at least one ejectable anchor guiding elemoit, the at least one 
remotely treated rotating arm is further designed to withdraw the at least 
one ejectable anchc»: giuding element by pulling the rear portion of the at 
least one ejectable anchor guiding element in a reverse direction. 

According to still fiir&or features in the desaibed prefOTed 

30 ^bodimente the at least one second mechanism includes at le^t one 
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renK^iy treated translatable ejection mechanism for ejecting the at least 
oi^ anchor from the at least one gectable anchor guiding element 

According to still further features in the described preferred 
embodiments the at least one wall is at least one side wall of the thimble^ 
5 like element 

According to still fiirther feature in the described p-eferred 
embodiments flie tiliimble-like element is constructed so as to be mounted 
2 over a dorsal si<te of the distal phalanx of the surgeon's fing^ tiiereby 

CI exposing the entire ventral tactile porticms of the distal phalanx. 

^ la According to still fiirther features in the described preferred 

pi CTibodiments the finga-«-guided sm^cal instrument furth^ comprising a 

reporting medianism for reporting at least one situaticHi selected from the 
group consisting of a full ejection of the at least one ejectable anchor, a 



a 

H full ejection of the at least one ej^table anchor guiding element, a full 

CI 15 withdrawal of the at least <me ejectable anchor guiding element, a degree 

rii 

of ejection of the at least one ejectable anciKir guiding element and a 
degree of withdrawal of the at least one ejectable anchor guiding element 
According to still fiirther features in the desoibed preferred 
embodiments any of the above finger-mounted devices fi>r guiding a 

20 surgical instrument and/w the finger-guided sui^cal instruments, fiirther 
con^rising an optical head engaged by the thimble like element 

According to y^ an additional aspect of the present invention 
tfa^e is provided a finger-guided suturing device, comprising (a) a 
housing in the form of a body provided with a bore, the surface of which 

25 is substantially a surface of rotation, the housing being cut along a plane 
radially offs^ firom an axial plane of the bore by such a distance as to 
cause file remaining bore to subtend an angle of more than 180 ^; (b) a 
thimble-like mernb^ adapted to partially surround, and fit with fiiction, a 
surgeon's finger while at least partially exposing the VCTtral portion of the 

30 distal phalanx thereof the thimble-like member being movable within the 
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housing with one degree of freedom in at least rotatioi^ (c) a suigical 
needle of substantially semi-circular shape^.one end of ^ich ccmstitut^ 
the active point thereof and to the other end of which is fixedly attachable 
one end of a surgical suture, the needle being adapted to guidedly move 

5 in a first guide means of flie housing and being fiirffaer provided widi a 
notch at a location close to the active point; (d) a ratchet member with 
arcuately arranged teeth, fixedly attached to, or integral with, the thimble^ 
like member; (e) a needle pusher adapted to guidedly move in a second 
guide means of aid housing and being provided with an eiastically 

10 deformable pawl member, whereby the needle pusher is mechanically 



\ coupled to the ratdiet member when the latter rotates in one sense of 

fell 

rotation, and (f) a needle pullor adapted to guidedfy move in tibe second 
guide means of the housing and being provi<ted with an eiastically 
H deformable pawl member, whereby the needle puller is mechanically 

15 coupled to the ratchet member when the latter rotates in the one sense of 



rotaticMO, fiirthor comprising a toodi-like projection for enga^g the notch 

in the needle to facilitate its pulling. 

AccOTding to fiirther feature in prefmed onbodiments of the 

invention described below, the housing is substantially in the shape of a 
20 hollow cylinder, part of which has been cut away along a plane radially 

of&et firom an axial plane of the cylinder by such a distance as to cause 

the remaining cylindrical portion to subtend an angle of more than 180 

According to still further features in the described prefored 

embodiments the first guide means is a first peripheral grove on the 
25 housing. 

According to still furth^' features in the described pref^ed 
embodiments the guide means is a seccmd peripheral groove <m the 
housing. 

According to still fiirth^ features in the described prefared 
30 embodiments the suturing device fiirther comprising a cap contiguously 
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mounted on» and substan^ally complementing the out^ shape of, the 
housings the cylindrical mside surface of the cap defining and delimiting 
the space inside which the needle pusher and the needle puller can move. 
According to stiU further features in the described preferred 
5 embodiments the thimble^like member is provided with at least one 
projection notching a peripheral groove inside and hcmsing, whoreby the 
member is constrained to one degree of freedom in rotation only^ 
^ According to still fiirther features in the described preferred 

embodiments, in addition to the peripheral inside groove^, the housing is 



% 10 also provided with at least <me axially directed inside groove, crossing 



m 



and extending l^(Hid the peripheral groove, wfaa:eby, in at least one 
angular position relative to the housing, the thimble-like membo* is also 



p capable of a translational movant agsdnst the restoring force of a 

III 



|4 spring. 



15 According to still fisrther features in the described preferred 

embodiments the suturing device, further comprising an exit guide for the 
needle, mounted at tiie location where the active point of the needle 
emerges Srom the device upon commencement of ihe suturing process. 

Acceding to still further features in tiie described preferred 
20 embodiment the suturing device furttier comprising an entrance guide 
mounted at the location where die active point of the needle re-enters the 
device at the conclusion of the suturing process. 

According to still an additional aspect of the present invention 
thope is provided a finger-guided suturing device, comprising a 
25 substantially prismatic housing having a bore, at least part of the length 
of which is tapering and adapted to partially surround and fit a surgeorfs 
finga* with fiiction while at least partly exposing the ventral portion of 
the distal phalanx thereof th^ hoiking being cut along a plane distant 
fix)m the axis of the bore so that the bore is exposed, but still surrounds 
30 the surgeon's finger ov« mwe tiaan 1«0 % the device fiir&er comprising 



on each side of fhe prismatic housing (a) a recess having a central hole; 
and (b) two surgical needles of a substantially semi-circular shape, one 
end of each needle constituting the active point thereof and the other end 
thereof being fixedly attachable to one end of a surgical suture, the 
5 needles being adapted to guidedly move in a groove provided in the 
recess, each being fiirther provided with a notch at a location close to the 
active point, and needle moving means rotatably mounted in each of the 
recesses and being rotatable in one sense of rotation by actoadng first 

^. needle-manipulating means, and in the opposite sense of rotation by 

10 acbiating second needle-manipulating means, 

Ui According to further features in prefmed embodiments of the 

t invention desoibed below, the needle-manipulating means are cord 

fij means actu^ed by pulling. 

Q According to still further features in the described preferred 

^ 15 embodiments the needle moving means comprises needle pusher means 

ill 

advanced by pulling the first coed means and reversed by pulling the 

second c<»:d means, and needle puller means adapted to guidedly move in 

fhe housing recesses, eadi con^^rising cateh means for engaging the 

notch in the needle, as well as pawl means fixedly connected to or 
20 integiral with the needle puller means, to engage the needle pusher means 

to effect the return of the n^dles into the housing. 

Acc€»:ding to still further features in the d^cribed preferred 

embodiments tiie needle pusher means and the needle puller means are 

one and the same component 
25 According to still fiirther features in the desmbed preferred 

embodiments the pawl means is fixedly connected to or integrated with 

the needle pushor means. 

Accwding to still further feature in tiie described preferred 

anbodimmts fhe needle drivers are each provided with drum means, tiie 
30 first cord means being wound on each of the drums in one sense of 
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winding, and the s^x>nd cwd means being wound on each of flie drums 
in the opposite sense of winding. 

According to still further features in the described preferred 
embodiments the catch means is in the form of a tooth-like projection. 

5 According to anotfa^ aspect of the preset invention th^e is 

provided a sufgical procedure for bladder-neck suspensicm for treatment 
of urinary incontinence, the procedure c(Hnprising the step of suspending 
a pelvic fascia and a vagjinal wall lateral to a urethra of a patient to 
Cooper's ligament by sutures being placed using a finger-guided surgical 

10 instrument having an ejectable, substantially semi-circular needle. 

According to yet ano&o: aspect of die present invention there is 
provided a surgical procedure fos: treatm^t of recurrent shoulder 
dislocations^ the procediire comprising the step of anchoring at least one 
anchor holding a cord to a glenoid rim of a patient and engaging a torn 

15 antOTor-inferior or ant^or-medial labrium thereto using the cord, 
wh^in the at least one anchor is anchcH:ed in the gloioid rim via an 
.anchor implanting device having at least one electable andhor guiding 
element ^gaging at least (me ejectable anchor therein. 

According to still another aspect of the present invention there is 

20 provided a surgical procedure for sampling blood from a fetus scalp 
during labor, the procedure comprising the step of sampling the blood 
into an ejectable capillary of a finger guided c^illary device. 

According to an additional aspect of the present invention there is 
provided a surgical procedure for treatment of rectal proles, the 

25 procedure comprising the step of constricting an anal opening by sutures 
being applied by using a finger*guided surgical instrum^t having an 
ejectable, substantially semi-circular needle. 

According to yet an additional aspect of the presoit invration 
there is provided a surgical procedure for treatment of esophageal reflux, 

30 the procedure comprising the step of positioning a v^sel loop around a 
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esoph^^ of a patient using a finger-guided surgical instrument having 
an ejectable, substantially semi-circular needle. 

According to still an additional aspect of the present invention 
there is provided a surgical procedure for treatn^t of vaginal prolapse, 
the procedure comprising the step of tying an upp^ part of a va^na of a 
padent to a sacrospinous ligamoit of &e patient by sutures being placed 
using a finger-guided sui^cal instrument ha\ing an ejectable, 
substantially semi-circular needle. 

Accwding to a furfh^ aspect of the preset invention there is 
provided a surgical procedure for treatment of rupture of a rectum in 
large animals, tiie procedure compising the step of suturing the r^ture 
using a finger-guid^ surgical instrument having an gectable, 
sul^tantially semi-circular needle. 

According to yet a further aspect of the present invention thare is 
provided a surgical procedure treatment of rupture of a cervix in large 
animals, the procedure comprising the step of suturing the rapture using a 
finga*guided surgical instrument having an ejectable, substantially semi- 
circular needle. 

According to still a fiirther aspect of the present invoition there is 
provided a surgjical procedure fcM: treatment of rapture of a uterus in large 
animals, ti^ procedure comprising the step of suturing the rapture using a 
fingOi-giuded surgical instrument having an ^ectable, substantially semi* 
circular needle* 

The present invention successfiilly addresses the shortcomings of 
the presentiy known configurations by {Hroviding finger guided surgical 
instruments having electable surgical tools and finger mounted devices 
for guiding sui^cal instruments, which maintains the user finger's ability 
f(Hr palpation* 



IS 

BRffiF DESCRIPTION OF THE DRAWINGS 

The inventicm is herein described, by way of example only, with 
reference to the accompanying drawings. With specific reference now to 
the drawing in detail, it is stressed that the particulars shown are by way 
of example and for purposes of illustrative discussion of the preferred 
embodiments of the present invention only, and are presoited in the 
cause of iH'oviding what is believed to be the most useful and readily 
understood description of the principles and conceptual aspects of the 
invention. In this regard, no attempt is made to show stmctural detsdls of 
the invcaition in more detail than is necessary f<^ a fundam^tal 
understanding of the inv^tion, the description taken with the drawing3 
making apparoit to fliose skilled in the art how the several forms of the 
invention may be embodied in practice. In the drawings: 

FIG. 1 is a front view, in partial aross-section, of a first 
embodiment of the ne^e dnvcr according to the present invention; 

FIG. 2is a t<^ view, in partial cross-section, of the needle driver 
of Figure 1; 

FIG. 3 is a front view, in partial oross-section, of the housing of 
the needle drivCT; 

FIG. 4 is a top view of the housing; 

FIG, 5 is a view in cross-section along plane V-V in Figure 3; 
FIG, 6 r^resents an enlsoge detail of the area encircled in Figure 

3; 

FIGs* 7, 8 and 9 represent partially cross--sectional front, top and 
side views, respectively, of the thimble-like grip; 

FIGs« 10 and 11 show a front view in cross-section, and a bottom 
view, respectively, of the ratchet of the needle driver; 

FIG. 12 is a greatly barged, perspective view of the ne^e 
pushor of the invmtion; 
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PIG. 13 is a similar ^ew of fhe needle pullo:; 

FIGs. 14 and 15 are a front view and a side view in cross-section, 
respectively, of the entrance guide; 

FIGs. 16 and 17 are similar views of fhe exit guide; 

FIGs. 18 and 19 ate a front view in cross-section and a side view, 
respectively, of the needle driver cap; 

FIG. 20 is a partially cross-sectional front view of a dual needle 
driver according to the present invention; 

FIG. 21 is a side view of the needle driver of FIG. 20 in the 
direction of arrow A; 

FIG. 22 is a partially cross-sectional front view of flie housing of 
the needle driver of Figure 20 and 21; 

FIG. 23 is a partially cross-sectional top view of the housing; 

FIG. 24 is a side view of the housing in the direction of arrow B; 

FIG. 25 is an elevaticmal view of the needle push^ 

FIG- 26 is a cross-sectional ^ew of the needle push^ of Figjire 

25; 

FIG. 27 is a partial view of the needle pusher in ti» direction of 
arrow A; 

FIG. 28 is a view of the detail of FIG. 27 in the direction of arrow 

B; 

FIG. 29 is a perspective view of the needle puller, also indicating 
the position of the pusher-catching pawl; 

FIG. 30 is an elevational view of tiie pusher-catching pawl; 

FIG. 3 1 is a cross-sectional view, along plane XXXI-XXXI, of the 
pawl of Figure 30; 

FIG. 32 illustrates a needle-r^aining ring segment; 

FIG. 33 is an elevati<»ial view of a variant of flie needle pusha of 
Figure 25; 
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FIG. 33A is a schematic rq>r€sentation of the va^na arid flie 
urethra after a surreal procedure is completed using any of the devices 
described in figures 1-33; 

FIGs* 34 and 35 are perspective views of fingo^-mounted devices 
for guiding a sui^cal instrument according to the present inventioi^ 

FIGs. 36-46 are cross sec^onal views of surreal instruments 
which can be guided using the finger-mounted devices of Figures 34-35, 
including a surgical needle^ a needle carrying a surreal anchor ejectable 
th^efi:<mi, a jmncturing device, an injection needle, a capillaiy, a 
puncturing cs^illaiy, a miniaturized suq^cal ^laspar, a miniaturized 
aspiration capillary, miniaturized surreal scissors and a miniaturized 
blade; 

FIG. 47 is a perspective view of a finger-guided suturing device 
according to anotha* aspect of the present invention, in which an ejected 
needle follows a circular path which is on a plane which parallels a plane 
traversing a surgeon's Snget fixMn top to bott<»n; 

FIG, 4S is a paspective view of a finger-gmded suturing device 
acccmling to anotho: aspect of the present invention, in which an ^ected 
needle follows a circular path which is on a plane which is p^pendicular 
to the surgeon's finger, 

HG. 49 is a cmss secti(»ial view of a housing engaged in a side 
wall of the device of Figure 47 or a firont wall of the de^dce of Figure 48; 

FIGs. 50A and SOB show soni-circular i^edl^ employed in Ihe 
devices of Figures 47-48; 

FIGs, 51-54A are cross sectional views of steps in the ejection and 
withdrawal of a s^ni-circular needle from and into the device of Figure 
47 or Figure 48 acceding to one ombodiment of the preset mventic», 
according to which a hinge of a rotating arm pushing pulling tiie 
needle is colocalized with a virtaial axis around which the needle is 
translocated. 
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FIG. 55 is a cross sectional view of extendible-retractable rotating 
arm used for pushing or pulling tiie needle acc^nrding to another 
embodimCTt of the present invention; 

FIGs. 56-59 are cross sectional views of steps in the ejection and 
withdrawal of a semi-circular needle from and into the device of Figure 
47 or Figure 48 according to another embodiment of the present 
invention, aca>rding to which flie hinge of the extendible-retractable 
rotating arm pushing or pulling the needle is localized in o£&et with 
respect to the virtual axis around which the needle is translocated, to 
thereby achieve farther ejection of the needle. 

FIG. 60 is a cross section^ view of a mechanical/electrical remote 
cmtrol device used to operate and/or monitor the operation of the devices 
of Figures 47 and 4S, showing a rotating actuator and one md of a 
rotaticm relay engaged thereby and which is used for rotating the rotating 
arm which pulls or pushes the needle, in addition, a portion of a reporting 
mechanism which is used for monitoring the needle ejection process is 
shown; 

FIG. 61 shows another portion of the m<Hiitoring n^hanism; 

FIG. 62 shows a suture inserted in a tissue using the devices of 
Figures 47 or 48; 

FIG. 63 is a perspective view of a finger-guided sampling device 
according to another aspect of the present invention, showing a capillaiy 
and a puncturing device thereof in their withdrawn position; 

FIG. 64 is an enlarged perq>ective view of a x>ortion of the finga:- 
guided sampling de\ice of Figure 63, showing the capillary and the 
puncturing device thereof in their ejected position; 

FIG. 65 is a top enlarged view of ronote actuators en^loyed for 
cjectingAvithdrawing the capillary and the puncturing device; 
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FIG. 66 is a cross sectional view of a c^illary having shaip edges 
and whicb is equipped with a reporting , mechanism for reporting the 
presence of electro conductive collected sample therdn; 

FIG. 67 shows the device of Figure 63 mounted on a surgeon's 
pointing finger and used to sample a fetal scalp during labw, while the 
sleeve tfaoreof is ejected, wherein C is the cervix and S is the fetal scalp; 

FIG. 68 is a p^spective view of an anchor implanting device 
acc(»*ding to the present inventicm; 

FIG. 69 is a cross sectional view of a single housing engaged in a 
wall of the device of Figure 68; 

HG. 70 is a cro^ secticmal ^ew of a remote rotating actuatw 
employed in the device of Fi^e 68; 

FIG. 71 is a cross sectional view of a remote translating actuatcn- 
employed in flie device of Figure 68; 

FIG. 72 is a cross sectional view of an anchcM: guiding element and 
an anch<»: guided thereby of the device of Figure 68; 

FIG. 73 is a ax>ss secticm view of the anchor guicfing element and 
the andior guided thweby being in flie housing of the device of Figure 
68; 

FIG. 74 is a cross section view of the anchor guiding element and 
the anchor guided tiiereby being ejected from the hcaising of the device of 
Fig^ire 68, while tiie am^or is ejected &om tl^ guiding element and 
anchored in a tissue; and 

FIGs. 75-76 are perspective views of adapters according to the 
present invration. 

DESCRIPnON OF THE PREFERRED EMBODIMENTS 

The present invoition is of finger-^ided surgical instrumoxts 
which can be used to perform extra as well as intrabo^ surreal tasks, 
such as» but not limited U>, citfting^ grasping, suturing sample collectk)ii 
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by capillary forces or aspiration, placement of anchors and the like. 
Specifically, the present invention can be used to parform surgical tasks 
in body locations of limited minimal-invasive accessibility. The present 
invention is further of surgical procedures in which one or more finger- 
guided surgical instrument of the present invention are used to cut,- grasp, 
suture, collect a sample, place anchors and the like, especially in bo<fy 
locations of limited mixiimal-invasive accessibility. 

The principles and operation of the instruments and procedures of 
the present invention may be bett^ar understood with reference to the 
drawings and accompanying descriptions. 

Before explaining at least one embodiment of the invemtion in 
detail, it is to be understood that the invention is not limited in its 
application to the details of construction and the arrangement of the 
components set forth in the following description or illustrated in the 
drawings. The invention is capable of other embodiments or of being 
practiced or carried out in various ways. Also, it is to be understood that 
the phraseology and terminology employed herein is for the purpose of 
description and should not be regarded as limiting. 

Referring now to the drawings,. Figures 1-33 relate to a finger- 
guided suturing device according to one aspect of the i»:esent invCTition. 
Figures 1 and 2 show a frontal view and a top view, respectively, of a 
first embodiment of this aspect of the present invention. These assembly 
drawings are intended to show the relative positions of the different 
componrats of the device, while the components th^iselves are 
illustrated in Figures of their own, as further detailed in the following 
sections. 

It should be noted tiiat the cross-sectional portions of Figure 2 are 
not located in a common plane. PcHtions A are produced by ax)ss*section 
along plane A-A in Figure I, while portim B is produced by aross- 
secticm along plane B-B in Hgure 1. 
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The first embodiment of the finger-guided suturing ^vice 
acc<»:ding to the piesent invoition conq}rises a hcmi^g 2, a thimMe-like 
finger grip 4 rotatably fitting the inside of housing 2, an arcuate tatch^ 6 
fixedly attached to Ihimble-Iike finger grip 4, a substantially semi-circular 
surgical needle 8, to the rear end of whidi is fixedly attached a length of 
suture 10, a needle pusher 12 having a pawl 14 ad^ted to interact with 
ratchet 6, a needle puUor 16 having a pawl 18 adapted to initeiact with 
ratchet 6, a needle catdi 20 cooperating with needle puUer 16, a needle 
exit guide 22, a needle entrance guide 24, a cap 26 and a helical spring 
28. 

Seen in Figures 3-5 is housing 2, which geometrically is 
substantially in the shape of a hollow cylinder, part of which has beea cut 
away alcmg a plane substantially parallel to, but radialfy ofiset fiom, an 
axial plane of the cylindCT, as is clearly shown m Figure 4. The hollow 
section thus subtends an angle larger than 180 °. 

The IxMre of housing 2 is seoi to have three secti(Mis: an uppo; 
cylindrical secti<m 30, a lowor, cylindrical section 32, and a tepering, 
intem^ate section 34 competing the two cylindrical sections. Futiier 
shown is an intmial, peripheral groove 36 located near the lower end of 
housing 2 and saving to guidingly accommodate two lugs integral with 
finger grip 4 (Figure 7) and permitting the latter one degree of fieedmn in 
rotation. Two fiirffaer grooves 38 (of \^ch only one is ^wn in Figure 
3) cut . across grooves 36 and extend beyond them, facilitating the 
mtroduction of fmger grip 4 upon assembling the device and also serve a 
further pinpose, to be e3q)Iained fiirther below. The location of grooves 
38 can be seal in Figure 5. 

Near the uppo- aid of housing 2, tiiae are ^own a first perijAoal 
groove 40 and, some\^at above it, a second peripheral groove 42. 
Groove 40, as will be explained fardaer below in greater detail. 
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accommodates substantially semi-circular surgical needle 8; groove 42 
serves to guide two further components in their movCTient: needle pusher 
12 and needle puller 16. 

The enlarged detail of Figure 6 shows groove 40 and groove 42 of 
housing 2, as well as ghosted-in needle chriver 12 which, together with 
groove 40, defines a duct 46 which guides needle 8 (Figures 1 and 2) 
during the suigical procedure. Shoulder 47 (Figures 3 and 6) s^ves as 
abutment for cap 26 (Figure 18). 

In Figure 4, there is shown an area 49 which has been cleared of 
the collar comprising grooves 40, 42 down to shoulder 47, to provide 
space for ^trance guide 24 (Figures 14 and 15). 

Represented in Figures 7 to 9 is Gnga grip 4, i.e., the thimble-like, 
cut-open sleeve I<K^ated inside housing 2 that aconnmodates and grips the 
distal phalanx of the surgeon's index finger, leaving its v^tral portion at 
least partly exposed for palpation. Also shown are two lugs 44 which, as 
motioned ^>ove, are seated inside groove 36 in housing 2 and restrain 
the finger-imparted n[K>v»n^t of finger grip 4 to r<rtaiy mov^^t only, 
except when lugs 44 are brought into alignn^t with grooves 38 of 
housing 2 (Figure 5), in which situation finger grip 4 is also capable of a 
short axial movement relative to housing 2, for a purpose to foe explained 
fiirtiiar below. 

Figures 10 and 11 represrat a ratchet 6 fixedly attached to, or 
integral vritfa, finger grip 4. The purpose of ratch^ 6 is to convert the 
reciprocative rotational motion of the surgeon's finger into an 
intermittent, unidirectional advance of surgical needle 8 (Figures 1 and 
2). Ratchet 6 is seen to consist of a body 48, which carries on its 
underside an arcuate arranganoit of ratchet teeth 50 subtending an angle 
of about 180% and on its vppa side, a rod 52, the purpose of \^ch will 
become apparoit furtho- below. 
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Surgical needle 8 is of a substantially soni-circular shape and, 
near its sharp point, is provided vnfb a notch 9 thstt is instrumental in 
returning needle 8 into housing 2 after completion of tfie stitch. The 
other end of needle 6 is provided with a bore, to which is attached a 
5 length of suture material 10. 

Figure 12 represents needle pusher 12, a nose 52 of which moves 
along and is guided by groove 42, as is clearly shown in Figure 6. 
Pushing projection 54 moves in duct 46 (Figure 6) and is seen to engage 
the rear end of needle 8, the suture passing through hole 56. In assembly, 
10 the elastically resilient pawl 14 is pressed against teeth 50 of ratch^ 6. 
Whoi the surgeon rotates his finga in the co«nt«-clockwise direction, 
one of the ratchet teeth 50 engages pawl 14, whereby neecfie 8 is pushed 
along by pawl 14, needle pusher 12 and projection 54. The angular range 
over which the surgeon can twist his finger is of course limited (30-40''). 
£i 15 At the end of the rotary motion, the finger returns in the clockwise 
direction to its ori^al position. During this return movCTaent, ratchet 
teeth 50 disengage Jfrom pawl 14 due to the slant of the latter, and needle 
pusher 12 remains stationary, in spite of the rotary movement of finger 
grip 4, and is again moved only when the surgeon's finger renews its 
20 *Svorking stroke'' in the counter-clockwise direction. 

Figure 13 represents needle puller 16 and its pawl 18. Needle 
puller 16 is quite similar to pusho: 12, except that projecfion 54 is 
replaced by a catch 58 which, as can be seen in Figure 13, fits ikotch 9 in 
ghosted-in needle 8. Also seen is a slanting hole 60, flurough which 
25 suture 10, coming firom the rear of needle 8, leaves the suturing device. 

From the m<»nent needle 8 emo^ges fiom housing 2 via exit guide 
22 and its flaring guide surface 23 (Figures 2, 16, 17), completes &e 
stitdiing operation and fidiy returns into housing 2 via entrance guide 24 
and its flaring guide surface 25 figures 2, 14, 15), needle movCTient is 
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divided between needle pusher 12 and needle puUo: 16. At the be^nning 
of tiiie stitching procedure, needle poller 16 is located close to entrance 
guide 24 (Figure 2), its pawl 18 being beyond the reach of ratchet teeth 
50 (which extend cmly over an angular range of 180 Needle pusher 
12, on the other hand, is located well within the effective range of ratchet 
teeth 50 adjacoit to the rear end of needle 9, and, thus, with each 
mov^ent of the surgeon's finger, will advance needle 8 until the latter 
will reenter hou^g 2 via entrance guide 24. An additional movement of 
needle pusher 12 will have the following results: (i) catch 58 of needle 
puller 16 Tvill engage in notdi 9 of needle 8; and (ii) further mov^^t of 
needle 8 by needle pusher 12 will drag needle pullor 16, by means of 
catch 9, into &e effective zone of ratchet te^ 50 and, at the same time, 
move itself beyond the reach of ratchet teeth 50. 

Any fiirflier maneuver of the surgeon's finger will thus act on 
needle puller 16 and draw needle 8 fully back into housing 2* When this 
has been aax>mplished, the ^tch has been completed and the finger, as 
well as tibe needle driver, can be withdrawn, leaving the suture material 
aiK^hored in the tissue and p^mitting the surgeon to tie up the stitch. 

It will be appreciated that exit guide 22 and ^trance guide 24 
could also be integral parts of housing 2. 

Fi^ires 18 and 19 repr^oit cap 26 (Figure 1) which, as motioned 
above, is seated a^inst should^ 47 (Fi^e 6) and defines and delimits 
the annular ^pace in which needle pusher 12 and neecOe pvHet 16 move. 

26 is cut open along a plane 62, common with housing 2. Afiuther 
cutting plane 64 is set back relative to plane 62. A bore 66 is a sliding fit 
to rod 52 of ratchet 6. As shown in Figure I, a helical aHnjHression 
sprmg 28 is mounted cm rod 52 and, abutting against ceiling 68 of c^ 26, 
pushes ratchet 6 and finger grip 4 down as far as ihey will go, i.e., as far 
down as lugs 44 (Figure 7), moving in groove 36 (Figure 3), will pemuL 
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However, as alreadyr mentioned above, in a certain position of lugs 44 
relative to slots 38 in iK>using 2, finger grip 4 can be sli^ily lifted by 
pushing it up against the restoring force of spring 28. TTiis feature can be 
used by the surgeon, should he decide to relocate needle 8 at a different 
spot, as long as notch 9 has not yet been captured by catch 58. All he has 
to do is to push up finger grip 4, which will cause the teeth 50 of ratchet 
6 to lose contact with pawl 14. The surgeon can tfaeai move needle 8 back 
by pulling at the firee end of suture 10. 

The assembly of anodier embodiment of the suturing device 
according to this aspect of the present invention is shown in Figures 20 
and 21. There are shown a housing 70, two needles 72, two i^edle 
pushers 74, two needle pullers 76, two pawls 78, two exit guides 80, two 
entrance guides 82, two needle-retaining rings 84 and two cover plates 
86. 

Housing 70 (Fi^es 22-24) is substantially prismatic and 
comprises a bore 88, the lower part of which is cylindrical and the upp» 
part of which, tapering and fhimble-like, acconmK>dates and firmly holds 
the surgeon^s finger. As in the previously-desaibed embodimrat, 
housing 70 is cut along a plane parallel to, but distant firom, the axis of 
bore 88, so that the bore is exposed but still surrounds the surgeon's 
finger over more than 180 ^. Housing 70 is completely symmetrical 
laterally of the axis of bore 88, so that whatever is described about one 
side &ereof, pertains also to the other side. 

Thare are shown a subst^tially cylindrical d^ression or rec^ 90 
(or rather, a segment of a recess, due to the cut-off fiont portion of 
housing 70) which houses most of die components desaibed finther 
below, a central hole 92 and a groove 94 at the bottom of recess 90, 
which accommodates neeifie 72. Also shown are two slots 96, 98, which 
accommodate exit guide 78 and entrance guide 80, respecfivety. Needle 
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72, including notch 73, is identical to that described above with reference 
to the previous ^nbodimrat, including sutoi^ 75 attached to its endr 

Needle pushCT 74 is seen in Figure 25 to consist of a central, 
substantially cylindrical portion 100, provided with a short shaft 102 
(Figure 26) fitting hole 92 in housing 70, and a radially extending ann 
104. The rear of arm 104 is provided with a curved ledge 106 (Figure 
28), integral with which is a lug 108 having a hole 110 (Figure 27), 
Ihrou^ which passes suture 75. By means of a disk 112, the cylindrical 
portion 100 is tumed into a reel or drum 101 onto which cords 115 can be 
wound (see Figure 20), for a purpose to be explained fortfaor below. 

Figure 29 represoite needle puller 76, also indicating the position 
of pawl 78. Further shown is catch 114, the purpose of which is to 
engage notdi 73 of needle 72 when the latter is to be i^umed into 
housing 70 after the stitch has been completed. Also shown is a hole 
116, which passes through needle puller 76 and through which suture 75 
is threaded. The initial positicm of needle pvAlei 76 witlun housing 70 is 
clearly seen in Figures 20 and 21. While needle ]HiIIer 76 and pawl 78 
are shown here to be two different c(Mnponents, they can conceivabfy be 
produced as an integral whole, since, in any case, they must move 
together. 

Exit and oitrance guid^ 80 and 82 respec^ely are essoitially the 
same as those used in the previous ^[ibodimen^ plates with a flaring 
lead-in and a hole for fiie needle to pass through. Needle-retaining ring 
se^ent 84 (Figure 32) fits into recess 90 (Figure 22) and, together with 
groove 94, defines the duct in which needle 72 moves. Recuses 90, as 
well as slots 96, 98, are cova:ed by covor plates 86, which also serve to 
retain needle push^ 74, ne^le puller 76 and pawl 78 (Figaxo 20)^ A 
recess 118 in the lateral walls of iK>using 70 provides room into which 
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pawl 7S is deflected v/hen migaging needle pusher 74, as will be 
pres«itly explained. 

The above-described dual-needle embodiment of the suturing 
device according to this aspect of the present invention (Fibres 20-3 1) is 

5 operated by the smgeon pulling a cord, using his other^ free hand. ToUiis 
end, two cords or threads are wound onto each drum 101 in two c^posite 
seises of winding: for example^ one blue cord for each drum 101 which, 
when pulled, will move its respective needle pusher 74 towards its exit 
guide 80, i.e., advancing its needle 72, and the other, a red cord for each 

10 drum, which, vfhca pulled, will move is needle pusher 74 towards its 
entrance guide 82. 

After the prop^ locaticm for the stitching operation has been 
found by palpation, the surgeon, by pulling both blue cords, thus 
advances needle pushers 74 towards exit guides 80, which serve also as 

15 stops to the advancing motion of needle pushers 74. By the time the 
surgeon feels that needle pushers 74 have been stopped, needle 72 have 
already commenced to re*enter housing 70 via entrance guides 82, vn&x 
their notches 73 being captured by catches 114 (Figure 29). Pulling the 
red cords will return needle pushers 74 in a directicai towards entrance 

20 guide 82 and permit pawl return needle pushers 74 in a direction towards 
entrance guide 82 and permit pawl 78 to capture needle jmshors 74 by 
oigapng lugs 108 (Figure 27). Again pulling ihe blue cwds will move 
needle pushes 74 a^iin towards exit guide 80> drag^g along pawl 78 
and needle puU^ 76 (attadied to, or integral vidth, pawls 78), thus, by 

25 means of their <^tch^ 114, returning needles 72 into housing 70. The 
needle driver may thm be withdrawn. 

A variant of needle pusher 74 is seen in Figure 33. In Ihe final 
stage of the proceedings, after the tip of needle 72, including notch 73, 
has alreacfy re-^tered housing 70, the variant needle pusher 74A also 
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SCTves as needle puller, obviating the need for a separate needle puller 76 
(Figure 29), In tiie original embodimoit, pawl 78, being part of needle 
puller 76, morely scarves as a mechanical link to hitch needle puller 76 to 
needle pusher 74, to enable the latter to complete withdrawal of needle 
72. In the above variant, needle pusher 74A functions also as needle 
puller 76 as soon as, the red cord having been pulled, paul 78A, now part 
of needle pusher 74A, engages needle notch 73 wife its catch 114A. 
Pulling now the blue cord will came needle pusher 74A to move towards 
exit guide 80, dragging along needle 72 until it is fiilly inside housing 70. 

Use of this variant also requires a slight modification in housing 
70. Recess 118 in the walls of housing 70, which provided room for 
pawl 78 to be deflected into, must now be transferred to fee ofeer side of 
fee needle pafe. 

Using a dual-needle driver makes it possible to simultaneously 
place one stitdi on eifeer side of the urethra, or to place, in two 
successive steps, two stitches on eifeer side feereo:^ in which case fee 
needle driver has to be replaced pior to fee second step. 

Figure 33A is a sdhematic iqpresaitatk>n of fee vagina and fee 
urethra after fee surgical procedure is completed, wife V indicating the 
vagina; U, fee urethra; <X, Cooper's ligament; and S, suture stitches. 

Obviously, bofe fee first and fee second embodiments of fee 
suturing device accor<fing to this aspect of fee invention will have to be 
produced in a range of ££^ent shsss to allow for fee di^rent sizes of 
fee surgeons' fingers, or as further detailed h^inimder, adapters can be 
employed* 

Alfeou^ in fee second, above-described embodiment of fee 
suturing device, fee needles are maneuvered by altematingly pulling 
cords, embodiments aire also envisaged in which fee needles are 
manipulated by manual, electric or hydraulic actuat<»:s controlled by fee 
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singecm, examples of which, in context of the following aspects of the 
invention are provided hereinbelow. 

The first embodimrat of this aspect of tiie present invention was 
expoimentally found limiting in applications requiring high precision, 
because in order to advance the needle, the surgeon has to rotate his w 
her fing^, thus operating the ratchet The second embodiment of this 
aspect of the present invention was found to be somewhat limiting 
because pulling the cc»x!s (i) fails to give a surgeon a feeling of degree; 
and (ii) in some cases results in displacement of the device. 

In search for improv^ents, the inventors realized seva:al 
configurations which are further described h^inunda with reference to 
Figures 34-76, whidi, on one hand, broaden the scope of the invention, 
while, on the other hand, in preferred onbodiments, overcome cme or 
more of the limitations associated with the so far described aspects of the 
invention. 

Thus, as shown in Figures 34-35, according to another as|>ect of 
the present invention there is provided a fing^-mounted device 200 <x 
202 for guiding a surgical instrument. Device 200 or 202 comprising a 
thimble-Iike element 204 which is adapted to surround at least a portion 
of a surgeon*s fingor, while at least partially e?q>osmg the ventr^ tactile 
portions of the distal phalanx thaeo£ which tactile portions extending 
Aom tiie Gagct tip ju^ imdomLeatfa the nail and down to joint, so as to 
enable tiie surgeon to tactile saose a body location to be operated. 
Thimble-like element 204 is fcmned with at least one longitudinal 
guiding tunnel or housing 206 formed within a wall thareof. 
Longitudinal guiding tunnel 206 sir/cs for guiding a siir^cal instrument 
therethroug}i, .so as to enable the surgeon to opctzitc a body locatiorL 
Thus, by mounting device 200 over the dorsal portion of the distal 
I^anx of a finger, the surgeon ^tire ventral tactile portions of the distal 
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phalanx thereof extending Scorn the finger tip just underneath the nail 
and down to joint are exposed for tactile .sensing, while, by mounting 
device 200 over the ventral portion of the distal phalanx of a finger, or 
alternatively, by mounting device 202 over the distal phalanx of a finger, 
only the surgeon finger's tip is exposed for tactile sensing. Thus, in both 
cases, the most nervated and therefore tactile sensitive poticHi of the 
v^tral tactile portions of the distal phalanx of the surgeon's finger, i.e., 
fee fing^s tip, just underneath the nail, are exposed for tactile sensing. 

The surgical tool insertable ttirough housing 206 of device 200 or 
202 according to the present invention can be of any type, ^camples 
include, but are not limited to, a surgical needle 210 (Figures 36, 37) or a 
needle 211 carrying a surgical anchor ^ectable therefirmn 211A (Figure 

38) b<^ holding a suture or cord 210A, a puncturing device 212 (Figure 

39) , an injection needle 213, which is shown coimected at a proximal end 
thereof to a syringe 213A (Figure 40), a capillary 214 (Figure 41), a 
puncturing capillary 215, shown to have sharp distal edges 215A (Figure 
46), a miniaturized surgical grasper 216 (Figure 42), a miniaturized 
aspiration capillary 217, shown coimected to a syringe 217A (Figure 45), 
miniaturized surgical scissors 218 (Figure 43) and a miniaturized blade 
219 (Figure 44). 

According to another aspect of the present invration thcare is 
I»x>vided a finger-guided surgical instrument which includes a thimble* 
like elen^t 204 essoitially as described above and which is» as 
desoibed above, adapted to surround at least a portion of a surgeorfs 
fingCT, while at least partially exposing the ventral tactile porticms of the 
distal phalanx thereof, so as to ^able the surgeon to tactile sense a bocfy 
location to be operated. In contrast, with the constroction of housing 206 
of devices 200 <ar 202, the housing of the fing^-guided surgical 
instrum^t according to tiiis aspect of the present invesition is occupied at 
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al times^ as further detailed and ex^pliJSed below, by a surreal tool or a 
poitioB thereof, and a mechanism for its operaticm. Thus, the fbger*- 
guided surgical instrument further inchides an ejectable swgica! tool 
which is engaged within a housing formed within, or connected to, a wall 
of the thimble-iike element and a mechanism for ejecting the surgical 
tool from the thimble-like element, so as to mable the surgeon to operate 
a body Iocati<m* Specific examples of finger-guided surgical instrum^ts 
according to various aspects of the present invention are fiirdier 
described hereinunder, followed by general features which are preferably 
common to all of tiie finger-guided surgical instruments of the preset 
invention. 

Thus, as ^own in Figures 47*61, according to yet anotibo: aspect 
of the pr^ent invention there is provided a fing^-guided surgical 
instrum^t which serves as a finger-guided suturing device* The device 
includes a thimble-like element 300, which is adapted to surround a 
portion of a surgeon's finger, while exposing the ventral tactile portions 
of the distal phalanx th^eo^ so as to eimble the surgeon to tactile sense a 
hody location to be operated, 

AcccHrding to a preferred mbodiment of ihis aq>ect of the present 
invention tfaimble-Iike elem^t 300 is constructed so as to be mounted 
ov» a dorsal side of the distal phalanx of die surgeon's finger, thereby 
exposing the ^tire ventral tactile portions of the distal phalanx including 
the tip. 

The device according to tibis aspect of the present invention 
fiirthor inclu^ an ejectable, substantially semi-circular, surgical i^edle 
302 which is engaged within a housing 304, which is famed within, <m: 
connected to, a wall 306 of thimble-like element As shown in Figure 47, 
wall 306 can be a side wall of manb» 300, or alternatively, as shown in 
Figure 48, wall 306 can be a fixmt waU of member 300. Needle 302 
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serves for holding and guiding a suture 308 which is attached at one end ' 
thereof to substantially semi-circular surgical needle 302* The suturing 
device according to diis aspect of flie preset invention fiirthar includes a 
mechanism 310 for ejecting surgical needle in a circular path through an 
ejection opening in housing from Ifaimble-like elem^t and thereafter 
withdrawing surgical needle back into thimble-like element ^ough a 
withdrawal opening in housing, so as to enable the surgecm to suture 
body location* 

Mechanism 310 of the suturing device according to this aspect of 
the present invention includes a substantially semi-circular channel 312 
formed in housing 304 and connecting ejection and witiidrawal opoiings 
314 and which fulfy engages substantially semi-circular surgical needle 
302 before its ejection and following its withdrawal, so as to direct 
substantially semi-circular surgical needle in circular path around a 
virtual axis 316. Mechanism 310 further includes a remotely operated 
rotating arm 318 rotatably engaged in hosing 304 and rotatable about a 
hinge 320. Rotating arm 318 is deigned to eject substantially semi- 
circular surgical needle 302 through ejection opoiing 314 by pulling a 
rear pMtion 302A of substantially semi-circular surgical needle 302 and 
rotating ami 318 is further designed to withdraw substantially semi- 
circular surgical needle 302 through withdrawal opening 314 by putting 
a front pration 302B of substantially semi-circular surreal needle 302. 

Acccnrding to one embodiment of the present invoition^ and as 
specifically shown in Figures 49> and 50-54A, virtual axis 316 and hinge 
320 are co-positioned. However, according to another preforcd 
embodiment of the present invoition^ and as sp^ifically shown in 
Figures S6» and 59^ wteial axis 316 and hinge 320 are of&et, wha:eas 
rotating arm 318 is an extendible-retractable arm^ which is shown 
isolated in Figure 55 to include a first, substantially hollow, segm^t 322 
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integrally formed with, or connected to, hinge 320 and including an 
extending spring el^^t 324, and a second segment 326 extendibiy- 
retractably accepted within the hollow of first segment 322, so as to be 
extended by the action of element 324 and retracted against the action of 
5 element 324. Segment 322 is preferably fomied to include a stoppage so 
as to prevent the complete separati<Hi of segmoits 322 and 326. This 
latter configuration allows &rflier ejection of needle 302 in applications 
wherein such farther ejection is required. It will be a^reciated that a 
configuration in which lesser ejection of needle 302 in applications 
4i 10 wfaorein such lesser Section is required is realizable^ for example, by 
ll swooping the locations of hinge 320 arid virtual axis 316. Altematively, 

J^- both hinge 320 and virtual axis 316 can be rdocated fertfier aw^ firom 

openings 314 to othawise adiieve a similar result 

According to a jH-eferred embodiment of the present invention 
El 15 substantially semi-circular surgical needle 302 is formed with a notch 
303 (Figures 50A-B) at firont portion 302B, Notch 303 is designed to 
accept a distal end 319 of rotating arm 31S. A second notch 305 (Figure 
SOB) can be fi>nned at rear portion 302 A of needle 302 which is also 
designed to accept distal end 319 of rotating arm 318. Alternatively, or 
20 additionally, substantially semi-circular surgical needle 302 is formed 
with a blunt rear end 307 (Figure 50A-B) which is designed to be pi^ed 
by rotating arm 318. 

Remotely operated rot£^g arm 318 includes a rotating \;^eel 330 
portion rotatable about hinge 320 and an arm portion 332 connectoi to, 
25 or integrally formed with, rotating wheel portion 330- Mechanism 310 
fijrther includes a remote rotation relay 334 whidi serves for relaying 
rotary motion teem a remote rotatable actuator 336 to rotating wheel 
porti<m 330 for effecting rotation of rotating arm 318. According to a 
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prefeaxed embodiment, a flexible tube 338 connects betwe^ iKHising 304 
and lemote rotatable actuator 336, tube engaging renK>te rotation relay. 

Thus, as shown in sequence in Figures 51-54A and in Figures 56- 
59, in a starting position (Figures 51 and 56) needle 302 is faUy engaged 
within hcHising 304, such that no parts thereof protrude from thimble-like 
element 300. For operation, as shown in Figures 51 and 56, ami 318 is 
positioned so as to push rear portion 302A of needle 302 upon rotation. 
As shown in Figures 52-53 and 57-58, ami 318 is rotated by operating 
actuator 336 so as to eject front portion 302B of needle 302 out of 
housing 304 through ejection opemn% 314 until rear front 302B 
q^proaches withdrawal opening 314, whereas rear porticm 302A is just 
about to leave ejection opting 314. Then, as shown in Figures 54 and 
59, ami 318 is counter rotated about 180 and dis^ end 319 thereof 
engages notch 303 of needle 308, which has just entered withdrawal 
opening 314. Then, as shown in Figure 54A, ami 318 is rotated as before 
so as to ccHnpl^e a full cycle of needle 318. Since needle 318 is holding 
suture 308, as a result of the motion of n^le 302, suture 308 follows the 
same circular path. Thus, as shown in Figure 62, by apprc^riately 
locating the suturing device desc^bed h^in against a tissue 340, one 
can, using the suturing device as describe, to suture the tissue as shown. 

As alread^y mmti<med above, and as shown in Figure 47, wall 306 
can be a side wall of memb^ 300, in which case &e circular path taken 
by needle 302 is on a plane which substantially par^Iels a plane 
traversing the surgeorfs finger from t<^ to bottom or altmiafively, as 
shown in Figure 48, wall 306 can be a front wall of member 300, in 
which case die circular path taken by needle 302 is on a plane which is 
substantially perpendicular to the longitudinal axis of the surgeon's 
finger. In yet another configuration, the circular path taken by needle 
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302 is on a plane which substantial^ parallels a plane traversing the 
surgeon's finger from side to side. 

As ^dfically shown in Figure 61^ according to a preferred 
embodiment of this aspect of the present invention the suturing device 
5 fiirther includes a reporting mechanism 350 for reporting situations, such 
as, but not limited to, a full ejection of substantisdly semi-circular suri^cal 
needle 302, a full witiidrawal of substantially semi-circular surgical 
needle 302, a degree of ejection of substantially sOTii-circuIar surgical 
O needle 302 and a degree of withdrawal of substantially semi--circular 

4l 10 surgical needle 302. Reporting mechanism 350 according to a preferred 

fll 

gi embodiment includes two or more terminals 352 O^igures 49 and 61) 

located along the ejection/withdrawal path and which form a part of a 
circuit 353 which includes a powCT source 354 and a light and/or sound 
indicator 356 (Figure 61), both are preferably located within a housing 



15 which also houses actuator 336 (Figure 60). In the example shown in 

Hi 

Figure 61, yvhea front pCHlion of needle 302 enters withdrawal opoiing 
314 between contacts 352, circuit 353 closes and indicator 356 of^^es, 
thereby indicating fall ejection of substsmtially semi-circular surgical 
needle 302. It will be appreciated that by locating terminal at othear 

20 locations along the path taken by needle 302 enables to similarly monitor 
a fiill withdrawal of substantially s^ni-circular surgical needle 302, a 
degree of ejection of subst^mtially semi-circular surgical needle 302 and a 
degree of \sithdrawal of substantialfy s^ni-circular surgical needle 302. 

It will be appreciated that, in contrast with the suturing device of 

25 the first aspect of the invention, no finger movement is required to eject 
and/or withdraw needle 302. It will fiirther be appreciated that using 
actuator 336 and mechanism 350, one gains a hi|^ level of control and 
preciseness on the operaticm of the suturing device accon&ig to tins 
a^>ect of the present invration. 
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As shown in Figures 63-65 according to yet another a^>ect of the 
present invention &ere is provided a fing^*guided surgica] instrument 
which saves as a sampling device fcH: sampling a sample fircnn a body 
location. 

5 The sampling device includes a thimble-like element 400 which is 

adapted to surround at least a portion of a surgeon's finger, while at least 
partially exposing the ventral tactile p<»tions of die (fistal phalanx 
thereof so as to raable the rargecm to tactile sens^ a body location to be 
sampled. 

10 According to a preferred embodiment thimble-like element 400 is 

coi^tructed so as to be mounted over a voitral side of the distal phalanx 
of die surgeon's Gnger^ thereby exposing the tip of the vmtral tactile 
portion of the distal phalanx, imdofneadi the naiU 

The device further includes an ejectable capillary 402 which is 

15 engaged within a housing 404 formed in a wall, e.g., back wall 406, of 
thimble-like element 400. The device further include a first medianism 
408 for ejecting ejectable capillaiy 402 from tfaimble-like element 400, so 
as to enable the smgeon to capillary sample the body location. Ejectable 
capillary 402 is preferably a translatably ejectable capillary, whereas first 

20 mechanism 408 is a remotely operated translatable ejection mechanism, 
having an ejection relay 409 c^rated via a translating actuator 420, and 
which propagates along a tube 422 to translate capillary 4^. C^illary 
402 is ejectable in a directimi graerally in ext^}si<m of a Icm^tudinal axis 
of thimble like element 400, 

25 Accordingtoapreforedembodimentofdiisa^ect of the present 

invention the sampling device further includes a translatably ejectable 
sleeve 410 which is engaged within housing 404 and surrounds ejectable 
c^illary and a second mechanism 412 including a translation relay 413 
for ejecting transla^ly ejectable sleeve 410 fiom thimble-like element 
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400, so as to shield the sampled body location from surrounding body 
fluids while sampling. Sleeve 410 is ejectable in a direction goierally in 
extension of a longitudinal axis of thimble like element 400. 

According to another preferred embodiment of the sampling 
device according to this aspect of the present invention, the sampling 
device further includes an ejectable puncturing device 414 which is 
engaged within housing 404, who^ first mechanic 408 furfh^ serv^ 
for ejecting ejectable puncturing device 414 frcon thimble--like elem^t 
400, so as to enable the surgeon to wound the body location to be 
sampled. Device 414 is ejectable in a direction generally in extension of 
a longitudinal axis of thimble like element 400. 

According to an alternative embodiment of tiie sampling device 
according to this as{^ct of the preset inventicm, and as specifically 
shown in Figure 66, ejectable capillary 402 has sharp edges 416 so as to 
enable the surgeon to wound the body location^ therd>y obviating the 
need for puncturing cfevice 414. In this case» ejectable capillary 402 is 
preferably a rotatabIy*transIatably ejectable capillary, vs^ereas first* 
mechanism 408 is a remotely operated rotatable-translatable ejection 
mechanism (Figure 65, shown as thread 411), having an ejecticm relay 
409 operated via a rotating-translating acfaiator 421, and which rotatabty 
propagates along tube 422 to rotatably translate capOlary 402. 

According to another preferred embodiment, ejectable c^illary 
302 is an ejec^ble aspiration capillary, wh^eas the sampling device 
fiirther includes a remote aspirating device, such as a syringe 430, which 
is in fluid commimication with ejectable aspiration capillary via a tube 
433 which also serves as relay 409 is employed to aspirate a sample into 
capillary 402, tfaoeby obviating tiie need to depend on capillary acti<Hi 
for sample collectic»3, enabling the collection of larger volumes in a 
single sampling sessicm. 
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It will be appreciated ihat mechanisms 408 and 412 can be used to 
withdraw flieir respective tools, pric»: to tiie removal of the sampling 
deface from the sampled body location, if so required, in order n<^ to risk 
injuring the patient doing so. 

According to a preferred embodiment of Hus aspect of the present 
inv^tion the sampling device further includes a reporting mechanism 
440 for reporting a situation, such as, but not limited to, a fidl ejec^on of 
capillary 402, sleeve 410 and/or device 414, a foil withdrawal of capillary 
402, sleeve 410 and/or device 414, a degree of ejection of c^illary 402, 
sleeve 410 and/or device 414 and a degree of withdrawal of capillaiy 
402, sleeve 410 and/or device 414. Rep<»ting mechanism 440 operates in 
a fashion similar to mechaniian 350 descnbed hereinabove vn&i respect 
to Figure 61, whereby capillary 402, sleeve 410 and/w device 414 are 
conductive and tiie presence of portions thereof is determined by closing 
or opening an electrical circuit so as to activate or deactivate an indicator 
457 (Figure 65). 

As specifically shown in Figure 66, according to anoiha: preferred 
CTibodiment of this aspect of the present inv^tion the sampling device 
fordier includes a reporting mechanism 460 in capillary 402 for reporting 
to the surgeon of a situation, such as, but not limited to, a presence of 
fluid in capillary 402 and a level of fluid in capillary 402. Since body 
fluids are conductive, saoh fluids serve to close circuit 462 by engaging a 
space betwe^ terminals 464, so as to ^able a power source 466 to 
power an indicator 468. 

As shown in Figures 68-74, according to still smothear aspect of the 
present invention there is provided yet another iinger-^ided surgical 
instrument which serves as an anchor implanting device* The anchor 
implanting device comprising a thimble-like element 500 which is 
ad^ted to sunround at least a portion of a surgeon's finger while at least 
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partially exposing the ventral tactile portions of the distal phalanx 
thereof^ so as to enable the surgeon to t^tile saise a bod^ location into 
which anchor or a pair of anchors are to be implanted. Thimble-like 
element 500 is preferably constructed so as to be mounted over a dorsal 
5 side of the distal phalanx of the surgeon^s finger, thereby e^iposing the 
imtue ventral tactile portions of the distal phalanx. 

The de^ce further includes at least one ejectable anchor guiding 
|4 elemoit 502 which is engaged within at least one housing 504 which is 

p formed within, or connected to, at least one wail, preferably side walls 

IK la 506 of thimble-like element 500. The device furti^ includes at least one 

fn 

pi first mechanic 508 for ejecting anchor guiding element(s) 504 from 

^ thimble-like element 500^ so as to penetrate or come closer to a body 

Cl location. The device furthCT includes at least one ejectable anchor 510 

ni ■ : 

M engaged within ejectable anchor guiding element(s) 502, a cord 507 is 

Hjj 15 connected thereto at a position so as to effect rotation and flierefore 
efBcient anchorage of anchor(s) 510 when anchored in the body location 
by pulling on cord 507. The device further includes at least one second 
mechanism 512 which serves for ejecting ejectable anchor(s) 510 &oni 
within ejectable anchor guiding el^CTt(s) 502, so as to coablc the 
20 surgeon to anchor ejectable anchor(s) 510 in the body location, 

AccordiQg to a preferred embodiment of the present invention first 
mechanism(s) 508 include at least <me remotely opoated rotating arm 
514 which is engaged in hosing 504 and which is rotatable about a hinge 
516, Arm(s) 514 are designed to eject ejectable anchw guiding 
25 element(s) 502 through at least one ejection opening 516 formed in 
housing(s) 504 by pushing rear portion(s) 518 of ejectable anchor g^idmg 
eIaoQent(s) 502* According to a preferred ^bodiment, remotely c^>a:ated 
rotating arm(s) 514 are further Signed to withdraw ejectable anchor 
guiding elem^^s) 502 by pulling rear portion(s) 518 of ejectable anchor 
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guiding elem«it(s) in a revise directicm. According to a preferred 
embodiment ann(s) 514 are rotated by a shared roBote rotation achiator 
520 which rotates relay(s) 522 which pass throng a tube 524 and 
surrounds rotating wheel(s) of ann(s) 514. 

Second mechanism(s) 512 include at least <»e remotely opo^ted 
translatable ejection mechanism 530 which serves for Meeting anch<»:(s) 
510 fix>m ejectable anchor guiding el^ent(s) 502. Mechanisn^s) 530 
are c^>erated via a transiation actuator 532 mid a translation relay 534 
passing through tube 524. 

Closed-open circuitries are preferably onployed as a r^>or^g 
mechanism for reporting a situaticm, such as but not limited to a full 
ejection of the at least one ejectable anchc»r, a fidi ejecticm of the at least 
one ejectable anchor guiding element, a full withdrawal of tiie at least 
one ejectable anchor guiding element, a degree of ejection of the at least 
one ejectable anchor guiding element and a degree of withdrawal of the 
at least one ejectable anchor guiding elemrat. The operation of such 
circuitries are further described herein above with respect to other aspects 
of the present invention. 

Thus, as shown in Figure 74, by first ejecting guiding elements 
502 and then ejecting anchor(s) 510, Ac surgeon can anchor anchor(s) 
510 is a tissue 560. By pulling cord 507, the surgeon tilf s an andior 507 
so as to be strmgly oigaged vrithin tissue 560. 

The devices described hereinabove aijoy several advantages over 
prior art designs. All of the devices described include a thimble-like 
element which is designed to enable tactile sensing by a wearing fingCT. 
All of the devices include an ejectable surgical tool, which is withdrawn 
in a housing of the device and which is ejected only upon use. Thus, the 
devices according to the preset inventioii allow flie surgeon to sense a 
boify location to be operated or treated \^iiile approaching the location 
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without the disturbance of a permanently protruding surgical tool, tactile 
sense the location, and dien, at the aiq>ropriate location, eject the tool to 
operate or treat the patient. In some embodim^ts, the ejection process is 
by a ratchet mechanism operated by rotating the surgeon's finger, 
5 whereas in other embodiments remote translation or rotation actuators are 
employed, which actuators are operable by the free hand of the sufgeon. 
The following sections describe some preferred embodiments, one 
■ or more of which can be applied to any of flie devices of the pres^ 
p invention. Some of these embodiments have already been described with 

10 r^pect to some of the described devices, but not otha^ and are therefore 
repeated herein in a more generalized fomi. 

Thus, as shown in Figures 75 and 76, according to a preferred 
p embodiment of the {»es^t invention, and in order to fit a plurality of 

fingers of a single surgeon, or in order to fit a single finger, such as the 
15 pointing finger, of a plurality of surgeons having fiingers in a variety of 
^ ^ ■ thicknesses, the fingar-moimted device for guiding a surgical instrument 

and/or the finger-guided surgical instrmnent according to the presoit 
invention fiirtfaer includes an adapter 600 which is insortable bebveen the 
tfaimble-like element and the surgeon*s finger, so as to adapt die fingo:- 
20 mounted device or the giucted surgical instrument to fingers of diff^mt 
siz^. 

As ^owtt in Figure 63, according to anotiier preferred 
embodiments of flie pr^ent inv^tion any of the finger-mounted devices 
for guiding a sur]^cal instnim^t and/or the finger-guided sur]^cal 
25 instrun^ts aconxBng to the present invention can include a supporting 
strap 602, for firmly mounting md supporting the device or instrument 
onto the surgeon's finger. 

In preferred embodiments of the present invention the oiechanism 
v^ch is employed to qect a surgical tool out of the housing of the 
30 thimble-like elem^t UK^udes a first pc^rtion engaged v(d^^ 
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and which is in contact ivith the ejectable surgical tool and a second^ 
remote^ portion extending out of the patienlfs body and \vfaich incudes an 
actuator operable by a free hand of the surgeon, so as to eject ihe surgical 
tool from the thimble-like element. Alternatively, the mechanism 
include a ratchet member disposed between the thimble*like element and 
the suigeon's finger, so as to eject the surgical tool frcHn the thimble^like 
clement by twisting back and forth the surgeon's finger. Any such 
mechanism is shown h^in to also fimcticm for withdrawing the ejectable 
surgical tool back into the housing. Depending on the specific 
application, any one or more walls of the thimble like element can 
include a housing for engaging the ejectable surgical tool and at least a 
p(»lion of the mechanism employed for its Section. Hius, side, front and 
back walls can be used accordingly. 

The thimble-like el^ient employed in any of the aspects 
according to the present invention can be constructed so as to be mounted 
over a dorsal side of the distal phalanx of the surgeon's finger, thereby 
closing the oitire ventral tactile portions of the distal phalanx* 
Alternatively, the thimble-like element is constructed so as to fully 
surround the distal phalanx, and expose the tip of the ventral tactile 
pc»tion of the distal phalanx, just underneath the nail. Yet, alternatively, 
the thimble-like client is constructed so as to be mounted over a ventral 
side of the distal phalanx of the surgeon's finger and expose the tip of die 
ventral tactile portion of the distal i^ialanx. In some ^bodiments of the 
presoit invention the surgical tool is ejectable in a direction generally in 
extension of a longitudinal axis of the tiumble like client Howev^, in 
other embodiments, the surreal tool is ejectable in a circular path which 
can be on a plane which substantially parallels a plane travCTsing the 
surgeon's jSnger from top to bottom, on a plane which substantially 
parallels a plane traversing the surgeon's finger from side to side, or on a 
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plane which is substantially perpendicular to the longitudinal axis of the 
surgeon's finger. - 

Throughout the specification example have been given to the use 
of any one of a plurality of ejectable surgical tools in context of the 

5 finger-mounted device or surgical instrument of the present invention. 
Thus» a surreal needle^ a needle carrying a surgical anchor ejectable 
therefrom, a puncturing device, an injection ne^le, a capillary, a 
puncturing capillary, a miniaturized surgical grasper, miniaturize 
surgical scissors, a miniaturized blade and/cnr an aspiration capillary can 

10 all be either guided via the finger moimt^ device and/or ejectably and 
operatively engaged with the finger glided surgical tool according to the 



tfl present invention. 



AcccMrding to preferred embodimeuts, the finger-mounted device 



for ^ding a surgical instrument aiKi/or the finger*guided surreal 



15 instrument include a reporting mechanic for reporting at least one 
situation selected firom the group consisting of a fiiU ejection of the 
surgical tool, a full withdrawal of the surgical tool, a degree of ejection of 
the surgical tool and a degree of v^thdrawal of the surgical tool. 

As shown, for example, in Figures 34, 35, 47, 48, 63, 64 and 68, 

20 according to a preferred embodiment of the preset invention the finger- 
mounted device and/or the finger-guided surgical instrument fiirther 
includes at least one optical head 700 engaged by the thimble-like 
el^oit thereof C^tical head 700 communicates with a m€«iitc»: or any 
othst display for presenting the surgecm with details of the path to the 

25 body location to be treated or flie treated bo^ location itself prior, during 
or aft» treatmoit. Optical head TOO can include a miniatmx^d camera 
and/or preferably a bundle of optic-fibers to generate an image which is 
re{»*esratable on a monitor or any otho: display. In addition, optical head 
700 can incli^ one cht mc»re optical elements such as, but not limited to> 

30 lenses, prisms^ refl^ors and the like* Of particular interest is a fisli-^e 
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lens which can be used to provide a larger field of view for optical head 
700. - . 

According to a preferred embodiment of tibe present invration, 
optical head 700 includes a lens for focusing imagery data onto a boundle 
of fiber optics which transmit the imagery data to a sensor, such as, but 
not limited to, a camara which is remote and connectable to the device or 
instrumeaiL This feature is of importance in cases the device or 
instrument are of a disposal type. 

The following sections relate to the use of the finger-guided 
surgical instroments herein described in various surgical procedures. It is 
understood that these procedures are provided as examples and are not to 
be taken as limiting. It will be appreciated by cme of skills in the art that 
many other procedures can be p^<xmed using the instruments of the 
present invention. More particulariy, the following exemplary surgical 
procedxires describe surgical protocols in which a single finger of a 
surgeon is insCTted intrabodily and is employed to tactile sense a body 
location to be treated. However, it will be appreciated that the 
instrumoits of the present inv^tion may find uses in olfa^ extra or 
intrafoody surgical procedures. 

While the sxituring devices according to the invention will be 
desoribed and explained herein as being applied in a novel procedure for 
bladder-neck suspCTsion used for treatment of urinary incontinence 
(g^uine stress urinary incontinence - GSUI) in finales, it is also suitable 
for application in, e.g., sacro-spinous ligam^t fixation, and for 
anchoring suture material, ev^ in conventional transabdominal pelvic 
sui^ery, where in obese patient exposure is limited and the surgeon has 
to rely on palpation of pelvic structures. 

The {procedure is a sur]^cal treatment of genuine stress urinary 
inomtineiK^ (GSUI) in f^ales, and aims at the correction of the 
suspension of the anatomical area defined as the ^ladd^ neclc^» Ic^ 
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returning the bladder neck to its fonner, normal position. Such 
procedures are known, the one having the highest success rate being &e 
Burch Colposuspension, in \;^ch the pelvic fascia and vaginal wall 
lateral to the urethra is su^raded to Cooper's ligament While tiiis 
procedure indeed appears to be the most promising, it still is a 
transabdominal method, requiring general anesthesia, an ext^ive 
abdominal incision and hospitalization. 

While the procedure facilitated by Ae present invoiticm follows 
the same anatomical principles as the above-mentioned Bnrch method, it 
is, in contradistinction thereto, a transvaginal, rather than a 
transabdominal, bilateral suspension of the bladder neck to Cooper's 
ligament It is this distinction whidi turns the tre^ment, as a matter of 
fact, into an office, ou^atioit procedure. 

The anchor implanting device described herein can be employed, 
for example, in an orthopedic procedure known as open Bankart shoulder 
stabilization* 

Recurrent shoulder dislocations are relatively common. In an 
Israeli epid^iological study (Milgrom et at. Journal of Should^: and 
Elbow, Nov. 1998) it was found that 0.05 % of soldiors between the ages 
of 17 and 33 suffer from this problem. The more a population is exposed 
to trauma or sports the higher the likelihood of dislocations. A shoulder 
dislocation in an elderly pCTsor. however does not usually resuh in 
recurrent dislocations. Traumatic recurrent slvxilder dislocation is 
usually treated by surgery. Li the vast majority of cases, the essential 
lesi<m causing the recurrent shoulder instabihtv is a tear of the antCTiw- 
inferior or anterior-medial labrium jfrom the glenoid rim. This lesion 
needs to be rq>aired so that dislocation can be prevoited. Theprocedure 
is done under genial anesthesia, in a beach chair position. Usualfy fliree 
surgeons are required fOT executing the procedure. One to retract soft 
tissue, and two to perform the surgery. Tlie advent of bone suture 
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anchors has made the suture of tihe labrium back to bone simpler. There 
is however still considerable difficulty inrpassing the sutures that are 
attached to the bone suture anchors implanted in the glraoid rim from 
undemealh flie labrium to the labrial superior surface in a very tight 
anatomical space* Because of this small space, performing the twisting 
motion of the needle to pass it througji the tissue in an exact way is 
difiScult Typical to this repair of the labrium, 1-3 suture anchors are 
used and tfaorefore 3 sutures have to be passed. The ^trance of flie 
suture at the proper site is very important because the labrium must be 
returned to its precise anatomical position to ensure a proper repair that 
will prevent recurrent dislocations. This task is readily performed using 
the fingor-guided andi<»: implant de\dce of the presaat invention. It also 
allows the surgery to be conformably performed with a team of only two 
surgeons. 

The sampling device according to the present invention can be 
employed as a scalp pH device. 

Part of the contemporary management of labor includes evaluaticm 
of the fetal well being. This is done by fetal heart monitoring and 
measur^CTt of fetal blood pH and g^ses. Fetal heart monitoring is 
perfomied by recording the electrical activity of the fetal heart and 
displaying it as a gr^hofthe fetal heart rate at any time. The fetal blood 
gases and pH are measured by sampling the fetal blood through the open 
cervi3c. The procedure is pofonned in carder to ccmfirm a suspicions of 
f^al distress that will jec^ardize the fetal well being imless treated 
immediately by delivery of the fetus. Pr^ently, fetal scalp blood 
sampling can be performed only if the membranes has rapture and the 
cervix is open »ough to allow the introduction of a cone shaf^ plastic 
tube with a diametor of 3-4 an through the vagma and into the c«vix. 
Hie tube is £^lied to the fetal scalp in direct contact The ob^etrician 
scotches the scalp skin using a sharp object through the tube and collects 
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Ae drop of blood at the site of the soratch. The blood is taken for 
analysis. 

The sampling device of the present invoation allows the 
obstetrician to perform the same procedure in an easier and patient 
5 friendly fashion using his finger only. The device will eliminate the need 
to place the patient in d<H:solithotomy position and suffer the discomfort 
of the large tube applied into her vagina. Mounting a small device that 
performs blood sampling over the obstetrician's finger enables to sample 
O fieralscalpbloodinaneariierstageoflabc^ in wMch the cervix o^ 

4l 10 is smaller, because the obstetricians finger diameter is smaller then the 
fif tube diameter. 

In cases of Rectal Prolapse, which is a known complication of 
M Cystic Fibrosis, Ihe surgical correction can be perform by constriction of 

b^. the anal opening which migjht cause chronic defecation dysfonction or 

15 through an abdominal approach. In the transabdominal procedure the 
upper part of the rectum is anchored to the Sacral bone. Using any of the 
suturing devices of the presoat invention can render the anchoring 
procedure in the small and deep pelade area an easier and shorto: process, 
avoiding the need of extensive dissection to expose the correct 
20 anatomical target 

Another procedure that will benefit from the use of the suturing 
devices of the pr^ent inventi^m is in the case of treating Esophageal 
reflux in children. The surreal correction is based on recoi^traction of a 
one way valve mechanism around the Esophagus. Passing a *^essel 
25 loop", i.e., a thin rubb» band^ around the Esophagus prevents the reflux. 
Any of the suturing devices of the pr^ent invention can replace the need 
for dissection of tiie Esophagus and makes it easy to pass the Vessel loop 
behind the esophagus in a short and safe fashion. 

NiHmal vag^ial delivery expose the female pelvic floor to muscle 
30 and connective tissue trauma which is some cases results in pelvic floor 
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relaxation and pelvic organ prolapse. Vaginal prolapse is a result of 
weakening of connective tissue support to the vaginal vault apex. One of 
the most c(»mnon surreal techniques used to correct va^al pn>lq)se 
includes tying the upper part of the vagina to a connective tissue 
condensation stretched from both sides of the sacrum. This anatomical 
structure is called The Sacrospinous Ligament, and the inx>c6dure is 
called S^srospinous Ligament Fixaticm. In <xdet to pofcnin the 
]H-ocednre» the suigeon needs to open the postmor wall of the vagma and 
cmtCT to a space beside the redum to reach the ligam^t A surgical 
fliread is anchored to the ligament and is thereafter tied to the vagina, 
thus fixing the upper part of the vagina to the ligament Smce the 
location of the ligament is deep in tJre pelvic hole, the surgeon needs to 
perform ext^ive dissa:ti<Hi to expose the ligan^t and place the suture 
material under direct visualizati(Hi using long instruments. However, 
palpaticm of the ligament is easy and within reach of the surgeon's finger. 
Mounting any of the suturing devices according to the piesoit invention 
over the surgeon's fing» thus enables the surgeon to place tbs suture in 
die correct locati<»i, avoidmg &e need f<Mr exteosive dissecti<Hi, reduce 
blood lose and Morten operation time. Pa^>ation of the correct location 
makes the procedure even saf&r by reducing the risk of injury to pelvic 
blood vessels behind certain areas of the ligam^t 

Rupture of the rectum in large animals, e^)eciaUy horses and 
cows, oftentimes happ«is during rectal examination when a peristaltic 
wave passes ov» the wrist of the ex^iner, or following msertion of a 
stallion's penis into the rectum. Usually a colostomy is done to bypass 
the rectum and then an attempt is made to sumre die tear in the rectum at 
a distance of 30 to 40 on from the amis. The suture is placed blindly by 
palpation of the tear and an atlbempt is made to place a suture usmg a 
needle held by the finger of the operator. Any of the suturing ^vices 
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according the present invention can be employed to assist suturing the 
tear. 

Injury to the corvix after foalii^ is a known ccmiplication. This 
leads to infertility because of loss of the fetus througji the cervix 1 to 3 
5 months after conception. The present treatment involves placement of 
sutures into the cervix after conception, so as to reduce the size of the 
opening. These suture are ins^ed blindly by a needle held by the 
fingars. Any of the suturing devices according to the present invration 
can be used instead. 
10 In cases of rapture of the uteras at parturition, often the tear is 

large and repair must be done by means of a laparotomy. However^ small 
tears can be caused by the foot of the foal. Present treatm^t is e£Fected 
|| t>y placing sutures in the utmis after parturition, to close the small 

f'' openings and preveirt: rapture of the uteaiis in the next pregnanes^. 

CI 15 Presently, these sutures are placed blindly by a needle held by the fingers. 

Any of the suturing devices according to the present invention can be 
used instead. 

AlAough the invention has been desaibed in conjunction with 
20 specific embodimrats thereof it is evidoit that many alternatives, 
modifications and variations v^ill be apparent to those skilled in the art. 
Accordingly, it is intended to embrace all such altematives, modifications 
and variations that fall within the ^irit and broad scope of the q>paided 
claims. 
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WHAT IS CLAIMED IS 

1. A finger-guided surgical instrument, comprising: 

(a) a thimble-like element being adapted to surround at least a 
portion of a surgeon's finger while at least partially 
exposing the ventral tactile portions of the distal phalamc 
thneo^ so as to enable the surgeon to tactile sense a body 
location to be treated; 

(b) an ejectable surgical tool being engaged within a housing 
being formed witiiin^ or connected to, a wall of said 
tfaimble-Iike element; and 

(c) a mechanism for ejecting said surgical tool firom said 
thimble-like element, so as to enable tiie surgeon to operate 
said body location. 

2. The finger-guided surgical instrument of claim 1, fiirther 
comprising an adapter insertable between said tiiimble-like element and 
the surgeorfs finger, so as to adapt the guided surgical instrument to 
fingers of different size. 

3. The finger-guided surgical instrument of claim 1, wherein 
said mechanism includes a first portion engaged within said housing and 
which is in contact with said ejectable surgical tool and a second, remote, 
portion extending out of the patient's body and which is operable by a 
firee hand of the surgeon so as to eject said surgical tool Scorn said 
thimble-like element 

4. The finger-guided surgical instrument of claim 1, wherein 
said mechanism includes a ratchet member disposed between said 
thimble-like element and the surgeon^s finger so as to eject said surgical 
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tool from said thunble-like elemCTit by twisting back and fordi the 
surgeon's finger, 

5. The finger-guided surgical instrument of claim 1, wherein 
said mechanism further serves for withdrawing said ejectable surgical 
tool back into said housing. 

6. The finger-guided surgical instrument of claim 1, wherein 
said wall is a side wall of said thimble-like element 

7. The finger-guided surgical instrument of claim 1, wherein 
said wall is a front wall of said tibimble-like element 

8. The finger-guided surgical instrument of claim 1, wherein 
said thimble-like element is constructed so as to be mounted over a 
dorsal side of the distal phalanx of the surgeon's finger, thereby exposing 
the entire ventral tactile portions of the distal phalanx. 

9. The finger-guided surgical instrument of claim 1, wherein 
said thimble-like element is constructed so as to fiilly surround the distal 
phalanx and expose the tip of the ventral tactile portion of tfie distal 
phalanx. 

10. The finger-guided surgical instrument of claim I, wherein 
said thimble-like element is constructed so as to be moimted over a 
ventral side of the distal phalanx of Ae surgeon*s finger and expose tfie 
tip of the ventral tactile portion of the distal phalanx. 
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11. The finger-guided surgical instrument of claim 1, wherein 
said surgical tool is ejectable in a direction generally in extension of a 
longitudinal axis of said thimble Hke element 

12. The finger-guided surgical instrument of claim 1, wherein 
said surgical tool is ejectable in a circular padL 

13. The finger-guided surgical instrument of claim 12, wherein 
said circular path on a plane which substantially parallels a plane 
traversing the surgeon's finger firom top to bottom. 

14. The finger-guided surgical instrument of claim 12, wherein 
said circular path on a plane which substantially parallels a plane 
traversing the surgeon's finger firom side to side, 

15. The finger-guided surgical instrument of claim 12, wherein 
said circular pafli on a plane which is substantially perpendicular to the 
longitudinal axis of the surgeon's finger. 

16. The finger-guided surgical instrument of claim 1, wherein 
said surgical tool is selected firom the group consisting of a surgical 
needle, a needle carrying a surgical anchor ejectable fliCTefirom, a 
puncturing device, an injection needle, a capillary, a puncturing capillary, 
a nMniaturi2^d surgical grasper, miniaturized surgical scissors, a 
miniaturized blade and an aspiration capillary. 

17. The finger-guided surgical instrument of claim 1, finrfher 
conq>rising a reporting mechanism for reporting at least one sitaation 
selected firom the groiq> consisting of a fiiU ejection of said surgical tool. 



a fall withdrawal of said surgical tool, a degree of ejection of said 
surgical tool and a degree of withdrawal of said surgical tool. 

18. The finger-guided surgical instrument of claim 1, further 
comprising an optical head engaged by said drnnble like element 

19. A finger-guided surgical instrument, comprising: 

(a) a thimble-like element being adapted to surround a portion 
of a surgeon's finger while exposing flie ventral tactile 
portions of the distal phalanx thereoj^ so as to enable the 
surgeon to tactile sense a body location to be treated; 

(b) an ejectable substantially semi-circular surgical needle 
being engaged within a housing being formed within^ or 
connected to, a wall of said diimble-like element, said 
surgical needle being for holding and guiding a suture; and 

(c) a mechanism for ejecting said surgical needle in a circular 
path through an ejection opening in said housing fi*om said 
thimble-like element and thereafter withdrawing said 
surgical needle back into said thimble-hke element through 
a wididrawal opening in said housing, so as to enable the 
surgeon to suture said body location.. 

20. The fiaiger-guided surgical instrument of claim 19, fiirtfaer 
comprising a suture attached at one end thereof to said substantially 
semi-circular surgical needle. 
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21. The finger-guided surgical mstrom^t of claim 19, wherein 
said mechanism includes a substantially semi-circular channel fomied in 
said housing and connecting said ejection and withdrawal openings and 
which fiiUy engages said substantially semi-circular surgical needle 
before its ejection and following its withdrawal, so as to direct said 
substantially semi-circular surgical needle in said circular path around a 
virtual axis, said mechanism further includes a remotely treated rotating 
ami being in said hosing and rotatable about a hinge, said rotating ami is 
designed to eject said substantially semi-circular surgical needle through 
said ejection opening by pushing a rear portion of said substantially 
semi-circular surgical needle and said rotating arm is fintfaer designed to 
withdraw said substantially semi-circular surgical needle through said 
withdrawal opening by pulling a front portion of said substantially 
semi-circular surgical needle. 

22. The finger-guided surgical instrument of claim 21, wherein 
said virtual axis and said hinge are co-positioned. 

23. The finger-guided surgical instrument of claim 21, wherein 
said virtual axis and said hinge are ofl&e^ whereas said rotating arm is an 
extendible-retractable arm. 

24. The finger-guided surgical instrument of claim 21, wherein 
said substantially semi-circular surgical needle is formed with a notch at 
said front portion, said notdh is designed, to accept a distal end of said 
rotating arm. 



25 The finger-guided surgical instrument of claim 21, wherein 
said substantially semi-circular surgical needle is formed with a notch at 
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said rear portion, said notch is designed to accept a distal end of said 
rotating arm. 

26. The finger-guided surgical instrumait of claim 21, wherein 
said substantially semi-circular surgical needle is formed with a blunt 
rear end, said rear end is designed to be pushed by said rotating araL 

27. The finger-guided surgical instrument of claim 19, wherein 
said wall is a side wall of said thimble-like element 

28. The finger-guided surgical instrument of claim 21, v^erein 
said wall is a firont wall of said diimble-Iike element. 

29. The finger-guided surgical instrument of claim 21, wherein 
said remotely treated rotating arm includes a rotating wheel portion 
rotateble about said hinge and an arm portion connected to, or integrally 
formed with, said rotating wheel portion, said mechanism fiirther 
includes a remote rotation relay for relaying rotary motion firom a remote 
rotatable actuator to said rotating wheel for effecting rotation of said 
rotating arm. 

30. The finger-guided surgical instrument of claim 28, further 
comprising a flexible tube connecting between said housing and said 
remote rotatable actuator, said tube engaging said remote rotation relay. 

31. The finger-guided surgical instrument of claim 19, wherein 
said tfaimble-hke elem^t is constmcted so as to be mounted over a 
dorsal side of the distal phalanx of the surgeon's finger, thereby exposing 
the entire ventral tactile portions of the distal phalanx. 
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32. The finger-guided surgical instrumoit of claim 19, wherein 
said circular path on a plane which substantially parallels a plane 
traversing the surgeon's finger firom top to bottom. 

33. The finger*guided surgical instrument of claim 19, wherein 
said circular path on a plane which substantially parallels a plane 
traversing the surgeon's finger firom side to side. 

34. The finger-guided surgical instrument of claim 19, wherein 
said circular path on a plane which is substantially perpendicular to the 
longitudinal axis of the surgeon^s finger. 

35. The finger-guided surgical instrument of claim 19, fiirther 
comprising a reporting mechaxiism for reporting at least one situation 
selected fi-om the group consisting of a fiiU ejection of said substantially 
semi-circular surgical needle, a fiill withdrawal of said substantially 
semi-circular surgical needle, a degree of ejection of said substantially 
semi-circular surgical needle and a degree of withdrawal of said 
substantially semi-circular surgical needle. 

36. The fibnger-guided surgical instrument of claim 19, fiulher 
comprising an optical head engaged by said tiiimble like element. 

37. A finger-guided surgical instrument, comprising: 

(a) a thimble-like element being adapted to surrotmd at least a 
portion of a surgeon's finger while at least partially 
exposing the ventral tactile portions of the distal phalanx 
thereof, so as to enable the surgeon to tactile sense a body 
location to be treated; 



(b) an ejectable capillaiy being engaged within a bousing being 
formed in a wall of said thimble-like element; and 

(c) a first mechanism for ejecting said ejectable capillary from 
said tfaimble-like el^nent, so as to enable the surgeon to 
capillaiy sample said body location. 

38. The finger-guided surgical instrument of claim 37, further 
comprising: 

(d) a translatably ejectable sleeve being engaged within said 
housiDg surroundii^ said ejectable capillary; and 

(e) a second mechanism for ejecting said translatabfy ejectable 
sleeve from said thimble-like element, so as to shield said 
body location from surrounding body fluids. 

39. The finger-guided surgical instrument of claim 37, finther 
conq)risxng: 

(d) an ejectable pimcturiag device being engaged within said 
housing, said first mechanism further serves for ejecting 
said ejectable puncturing device from said thimble-like 
element, so as to enable the surgeon to wound said body 
location. 



40. The finger-guided surgical instrument of claim 37, wherein 
said ejectable capillary has sharp edges so as to enable the surgeon to 
woimd said bo^ location. 



41. The finger-guided surgical instrument of claim 37, wherein 
said ejectable capillaiy is a translatably ejectable capiUary, whereas said 
first mechanism in a remotely treated translatable ejection mechanism. 
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42. The finger-guided surgical instrument of claim 37, wherein 
said ejectable capillaiy is a rotatably-translatably ejectable capillary, 
whereas said first mechanism in a rotatable-remotely treated translatable 
ejection mechanism. 

43. The finger-guided surgical instrument of claim 37, wherein 
said ejectable capillary is an ejectable aspiration capillary, die 
finger-guided surgical instrument fiulher comprising a remote aspirating 
device being in fluid communication with said ejectable aspiration 
c^iLlary. 

44. The finger-guided surgical instrument of claim 37, wherein 
said first mechanism fiiriher serves for withdrawing said ejectable 
capillary back into said housing, 

45. The finger-guided surgical instrument of claim 37, wherein 
said wall is a back wall of said thimble-Uke element 

46. . The finger-guided surgical instrument of claim 37, wherein 
said thhnble-Hke element is constructed so as to be mounted over a 
veaitral side of the distal phalanx of the surgeon's finger, thereby 
e>q>osing the tip of the ventral tactile portion of the distal phalanx, 
undemeath the nail. 

47. The finger-guided surgical instrument of claim 37, wherein 
said capillary is ejectable in a direction generally in extrasion of a 
longitudinal axis of said thimble like element. 

48. The finger-guided surgical instrument of claim 37, fiirther 
comprising a reporting mechanism for reporting at least one situation 
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selected firom the group consisting of a full ejection of said capillary, a 
full withdrawal of said capillary, a degree of ejection of said capillary 
and a degree of withdrawal of said capillary, 

49. The finger-guided surgical instrument of claim 37, further 
comprising an optical head engaged by said thimble like element 

50. The finger-guided surgical instrument of claim 37, further 
comprising a reporting mechanism in said capillary for reporting to tiie 
surgeon of at least one situation selected from the groiq> consisting of a 
presence of fluid in said capillary and a level of fhtid in said capillary. 

51. A finger-guided surgical instrument, comprising: 

(a) a thimble-like element being adapted to surround at least a 
portion of a surgeon's finger while at least partially 
^q)osing the ventral tactile portions of the distal phalanx 
thereof so as to enable tiie surgeon to tactile sense a body 
location to be treated; 

(b) at least one ejectable anchor guiding element being engaged 
within at least one housing being formed within, or 
connected to, at least one wall of said thimble-like elemmt; 

(c) at least one first mechanism for ejecting said at least one 
anchor guiding element from said thimble-like element, so 
as to penetrate said body location; 

(d) at least one ejectable anchor being engaged within said at 
least one ejectable anchor guiding element; and 

(e) at least one second mechanism for ejecting said at least one 
ejectable anchor from within said at least one ejectable 
anchor guiding element, so as to enable the surgeon to 
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anchor said at least one ejectable anchor in said body 
location. 

52. The finger-guided surgical instrument of claim 51, further 
comprising at least one cord attached to said at least one anchor. 

53. The finger-guided surgical instrument of claim 52, wherein 
said at least one cord is attached to said at least one anchor at a position 
so as to e£fect rotation and therefore efficient anchorage of said anchor 
when anchored in said body location by pulling on said cord. 

54. The finger-guided surgical instrument of claim 51, wherein 
said at least one first mechanism includes at least one remotely treated 
rotating arm being in said hosing and rotatable about a hinge, said at least 
one remotely treated rotating arm is designed to eject said at least one 
ejectable anchor guiding element through at least one ejection opening in 
said at least one housing by pushing a rear portion of said at least one 
ejectable anchor guiding element, said at least one remotely treated 
rotating arm is further designed to withdraw said at least one ejectable 
anchor guiding element by pulling said rear portion of said at least one 
ejectable anchor guiding element in a reverse direction. 

55. The finger-guided surgical instrument of claim 51, wherein 
said at least one second mechanism includes at least one remotely treated 
translatable ejection mechanism for ejecting said at least one anchor firom 
said at least one ejectable anchor guiding element 

56. The finger-guided surgical instrument of claim 51, wherein 
said at least one waU is at least one side wall of said thimble-like 
element 
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57. The finger-guided surgical instrument of claim 5 1, wherein 
said tihimble-like element is constructed so as to be mounted over a 
dorsal side of the distal phalanx of the surgeon's finger, thereby exposing 
the entire ventral tactile portions of the distal phalanx. 

58. The finger-guided surgical instrument of claim 51, finther 
comprising a reporting mechanism for reporting at least one situation 
selected fi-om the group consisting of a fiill ejection of said at least one 
ejectable anchor, a fiill ejection of said at least one ej^table anchor 
guiding element a fiill witiidrawal of said at least one ejectable anchor 
guiding element, a degree of ejection of said at least one ejectable anchor 
guiding element and a degree of withdrawal of said at least one ejectable 
anchor guiding element. 

59. The finger-guided surgical instrument of claim 51, fiirthex 
comprising an optical head engaged by said thimble like element 

60. A finger-mounted device for guiding a surgical instrument, 
the device coiiq>rising a thimble-like element being adapted to surromid 
at least a portion of a surgeon's finger while at least partially eiq>osing the 
v^tral tactile portions of tiie distal phalanx thereol^ so as to enable the 
surgeon to tactile sense a body location to be treated, said thimble-like 
element being formed witii at least one longitudinal guiding tunnel 
formed witiiin a wall thereof, said at least one longitudinal guiding tunnel 
being for guiding tiie surgical instrument theretiu^ou^ so as to enable the 
surgeon to operate said body location. 

61. The finger-mounted device of claim 60, fiirther comprising 
an adapter insertable between said tiiimble-like element and the surgeon*s 



finger, so as to adapt the guided surgical instrument to fingers of di£Eerent 
size. 

62. The finger-mounted device of claim 60, wharein said wall 
is a side wall of said timnble-like element 

63. The finger-mounted device of claim 60, wherein said wall 
is a front wall of said timnfole-Iike element. 

64. The finger-mounted device of claim 60, wherein said wall 
is a front wall of said thimble-like element 

65. The finger-mounted device of claim 60, wherein said 
thimble-like element is ccmstructed so as to be mounted over a dorsal 
side of flie distal phalanx of the surgeon's finger, thereby oqjosing tiie 
entire ventral tactile portions of the distal phalanx. 

66. The finger-mounted device of claim 60, wherein said 
thimble-like element is constmcted so as to fiilly surround the distal 
phalanx and expose the tip of die ventral tactile portion of the distal 
phalanx. 

67. The finger-moimted device of claim 60, wherein said 
thimble-like clement is constructed so as to be mounted over a ventral 
side of tiie distal phalanx of the surgeon's finger and expose the tip of the 
venfral tactile portion of the distal phalanx. 

68. The finger-mounted device of claim 60, wherein said 
surgical tool is ejectable in a direction generally in extension of a 
longitudinal axis of said tfiimble like element 
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69. The finger-mounted device of claim 60, wherein said 
surgical tool is selected from the group consisting of a surgical needle, a 
needle carrying a surgical anchor ejectable herefrom, a pimcturing 
device, an injection needle, a capillary, a puncturing capillaiy, a 
miniaturized surgical grasper, miniaturized surgical scissors, a 
miniaturized blade and an aspiration c^illary. 

70. The ftnga'-mounted device of claim 60, further comprising 
an optical head engaged by said thimble like element 

7 L A finger«guided suturing device, comprising: 

(a) a housing in the form of a body provided with a bore, flie 
surface of which is substantially a surface of rototion, said 
housing being cut along a plane radially ofifeet from an 
axial plane of said bore by such a distance as to cause the 
remaining bore to subtend an angle of more than 180 ^ ; 

(b) a thimble-like member adapted to partially sxuround, and fit 
wifli friction, a surgeon's finger while at least partially 
e:q>osing the ventral portion of the distal phalanx thereof 
said thimble-like member being movable within said 
housing with one degree of freedOTi in at least rotation; 

(c) a surgical needle of substantially semi-circular shape, one 
end of which constitutes the active point thereof and to the 
odier end of which is fixedly attachable one end of a 
surgical suture, said needle being adapted to goidedly move 
in a first guide means of said housing and being fin&er 
provided with a notch at a location close to said active 
point; 
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(d) a ratchet member wifli arcuately arranged teeth, fixedly 
attached to, or integral with, said fhimble-like member; 

(e) a needle pusher adapted to guidedly move in a second gpide 
means of aid housing and being provided with an 
elastically defomiable pawl member, whereby said needle 
pusher is mechanically coupled to said ratchet member 
when the latter rotates in one sense of rotation, and 

(f) a needle pullo: adapted to guidedly move in said second 
guide means of said housing and being provided with an 
elastically defomiable pawl member, whereby said needle 
puller is mechanically coupled to said ratchet maoaber when 
the latter rotates in said one sense of rotation, finther 
comprising a toodi-Iike projection for engagixig said notch 
in said needle to facilitate its pulling. 

72. The suturing device of claim 71, wherein said housing is 
substantially in the shape of a hollow cyhnder, part of which has been 
cut away along a plane radially offset from an axial plane of said cylinder 
by such a distance as to cause die remaining cylindrical porticm to 
subtend an angle of more than 180 

73. The suturing device of claim 71, wherein said first guide 
means is a first peripheral grove on said housing. 

74. The suturing device of claim 71, wherein said guide means 
is a second peripheral groove on said housing. 

75. The suturing device of claim 71, further comprising a cap 
contiguously mounted on, and substantially complementing the outer 
shape oi^ said housing, the cylindrical inside surface of said cap defining 
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and delimiting the space inside which said needle pusher and said needle 
puller can move. 

76. The suturing device of claim 71, wherein said thimble-like 
member is provided with at least one projection matching a peripheral 
groove inside and housing, whereby said member is constrained to one 
degree of freedom in rotation only. 

77. The device of claim 76, wherein, in addition to said 
peripheral inside groove, said housing is also provided with at least one 
axially directed inside groove, crossing and extending beyond said 
peripheral groove, whereby, in at least one angular position relative to 
said housing, said tfiimble-like member is also capable of a translational 
movement against tiie restoring force of a spring. 

78. The suturing device of claim 71, fiirflier comprising an exit 
guide for said needle, mounted at the location where the active point of 
said needle emerges from said device upon commencement of the 
suturing process. 

79. The sutming device of claim 71, furftier comprising an 
entrance guide mounted at the location where the active point of said 
needle re-enters said device at the conclusion of the suturing process. 

80. A finger-guided suturii^ device, comprising a substantially 
pri^atic housing having a bore, at least part of the len^ of which is 
tapering and adapted to partially surround and fit a surgeon's finger wi& 
friction while at least partiy exposing tiie ventral portion of Ae distel 
phalanx thereof, said housing being cut along a plane distent from the 
axis of said bore so that said bore is exposed, but still surrounds tiie 
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surgeon's fing^ ovct more than 180 °, said device finther comprising on 
each side of said prismatic housing: 

(a) a recess having a central hole; and 

(b) two surgical needles of a substentially semi-circnlar shape^ 
one end of each needle constituting the active point thereof 
and the other end thereof being fixedly attachable to one 
end of a surgical suture, said n^dles being adapted to 
guidedly move in a groove provided in said recess, each 
being furflier provided with a notch at a location close to 
said active point, and needle moving means rotatably 
mounted in each of said recesses and being rotatable in one 
sense of rotation by actuating first needle-manipulating 
means, and in the opposite sense of rotation by actuating 
second needle-manipulating means, 

81. The suturing device of claim 80, wherein said 
needle-manipulating means are cord means actuated by pulling. 

82. The suturing device of claim claims 80, wherein said 
needle moving means comprises needle pusher means advanced by 
pulling said first cord means and reversed by pulling said second cord 
means, and needle puller means adapted to guidedly move in said 
housing recesses, each comprising catch means for engaging said notch 
in said needle, as well as pawl means fixedly connected to or integral 
with said needle puller means, to engage said needle pusher means to 
effect the return of said needles into said housing. 

83. The suturing device of claim 82, wherein said needle 
pusher means and said needle puller means are one and the same 
component 
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S4, The suturing device of claim 82, wherein said pawl means 
is fixedly connected to or integrated with said needle pusher means. 

85. The suturing device of claim 80, wherein said needle 
drivers are each provided with drum means, said &st cord means being 
wound on each of said drums in one sense of vmiding, and said second 
cord means being wound on each of said drums in the opposite sense of 
winding. 

86. The suturing device of claim 80, wherein said catch means 
is in the form of a tooth-like projection. 

87. A surgical procedure for bladder-neck suspension for 
treatment of urinary incontinence, the procedure comprising the step of 
suspending a pelvic fascia and a vaginal wall lateral to a urethra of a 
patient to Cooper's ligament by sutures being placed using a 
finger-guided surgical instrument having an ejectable, substantially 
semi-circular needle. 

88. A surreal procedure for treatment of recurrent shoulder 
dislocations, die procedure comprising the step of anchoring at least one 
anchor holding a cord to a glenoid rim of a patient and engaging a torn 
anterior-inferior or anterior-medial labrium diereto using said cord, 
wherein said at least one anchor is anchored in the gl^oid rim via an 
anchor inq>lanting device having at least one ejectable anchor guiding 
elemmt en^ging at least one ejectable anchor dierein. 



89. A surgical procedure for sampling blood from a fetus scalp 
during labor, the procediu-e comprising the step of sampling said blood 
into an ejectable capillary of a finger guided capillary device. 

90. A surgical procedure for treatment of rectal prolaps, the 
procedure comprising die step of constricting an anal opening by sutures 
being applied by using a finger-guided surgical instrument having an 
ejectable, substantially semini^ircular needle. 

91. A surgical procedure for treatment of esophageal reflux, the 
procedure comprising the step of positioning a vessel loop around a 
esophagus of a patient using a finger-guided surgical instrument having 
an ejectable, substantially semi-circular needle. 

92. A surgical procedure for treatment of vaginal prolapse, the 
procedure comprising the step of tying an upper part of a vagina of a 
patient to a sacrospinous ligament of the patient by sutures being placed 
using a finger-guided surgical instrument having an ejectable, 
substantially semi-circular needle. 

93. A surgical procedure for treatment of rupture of a rectum in 
larg^ animals, the procedure comprising the step of suturing the rapture 
using a finger-guided surgical instrument having an ejecteble, 
substantially semi-circular needle. 

94. A surgical procedure for treatment of mpture of a cervix in 
large animals, the procedure comprising the step of sutiiring the rapture 
using a finger-guided surgical instrument having an ejectable, 
substantially semi-circular needle. 



95. A surgical procedure for treatment of rupture of a uterus in 
large animals, the procedure comprising the step of suturing the rapture 
using a finger-^ded surreal instrumoit having an ejcctable, 
substantial^ semi*circular needle. 
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